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Honorable, 


ROBERT 


Farlof WARWICK, 
Baron of Lees, &c. 
Right Honorable, 


RIP Lthough the Knowledge and PraQtice of 
\=/ \W9J}e the Art of Navigation be of late years 
FELL 68S grown to a far greater perfetion than 
FÞ 1t can appear to have had in any former 
Age; and by that means the World, and 
and all the parts thereof, have been fur- 
ther diſcovered, yea, failed round about; the Traffick 
and [Intercourſe of ſeveral Nations, how remote fo ever, 
facilitated; and (which, as I conceive, 1s of moſt im- 
portance, ſeeming as yet to be the principal ſcope of 
the Divine Providence in diſcovering thele Mytteries) 
the light of the glorious Goſpel of Chriſt, being the 
mighty Power of God unto Salvaticn, 1s extended to 
thole filly Captives of Satan in America, by means of 
thoſe many Plantations which we have amongſt them ; 
which Plantations (even from their firſt breathing) 
have received no ſmall furtherance from your Noble 
favour and bounty, as I know by my own experience 
in that where ſometimes I was, and have underſtood 
no leſs by others ia the reſt, 
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The Epiſtle Dedicatory.. 

Yet notwithſtanding 'this notable growth and daily. 
exerciſe of the Art of Navigation, it ſtill remains imper- 
&& in ſome- points.  Bor-whereas the. practice thereof 
doth eſpecially conſiſt-in the knowledge. of Latitudes, 
Courſes and Diſtances the way of finding Diſtances 
at Sea, namely, by the Log and 'Lzze, is rather opinio- 
native and conjectural, then certain.; being grounded 
upon this Suppoſition, That the Compals of the World. 
in any great Circle 1s 21600 /talzan Miles (as they call 
them) and that ſuch an /ta/za» Mile contains 1000 Paces, 
andevery of thoſe Paces 5 Engliſh Feet, and according 
to theſe Meaſures they. divide their Zog-Lize, and keep 
their account of the. Ships way at Sea. 

Having therefore by an Experiment: which I: made: 
a'year ſince, found more nearly the Compaſls-of the: 
Earth, and the quantity of a Degree onthe lame in our 
known Meaſures, and applied it to uſe in Navigation, in 
this Treatiſe following, and further added ſome other 
ſuch things as I cenceived to be wanting in the Pra-- 
Rice of that Art: I have preſumed to preſent it to 
your Lordſhip, as. well becauſe of your: knowledge in 
Navigation, and the experience you have had in-your 
Honorable. Enterprizes at Sea, you are well able to 
judge of it ;: as allo being confident that according to. 
your-noble.diſpofition you will favourably accept there- 
of, though:otherwile of it {els unworthy. The moſt: 
high: God; ever- Bleſſed and Glorious, multiply. unto - 
your Honour all his Bleſtings in Chriſt Jeſus. 


Your Honours in all due obſervance, 


RICHARD NORW OOD- 


Pf _ 


To THE 


kEADER 


HE Circuit 6j the Earth and Sea (4a the Circumference of every' 
Circle.) contains 360 d-gr. by which degr. the diſtances thereon” 
are meaſured ,.ſo that the knowledge of the quantity of ſuch a degr. 
in our known meaſures , .is a fundamental 1 rincipal in Coſmogra- 
phy and Navigation , as upon which ws grounded the Reckoning of 

the Ships way , or diſtance run. For though a Mariner being in his Voyage on the 

vaſt Ocean, hath ſometimes three things to certifie him where be is, .and how to 
ſhape bis Courſe 10 bu deſired Port , namely , bis Latitude, Courſe, and Diſtance; 


. and ſometimes a fourth , namsly, ſome near conjeture.of bs Longitude by the . 


Variation, or otherwife ; yet oftentimes. (as in cloſe weather ) be hath notking but 
his Courſe and Ditance; otherwhites only bis Latitude and Diftance u bu chief 
guide in falling in with bis intended Port. 1 know it #s uſual 10 allow near q Fa- 
thoms or 417 Feet toa Knot, and ſo many-of thoſe Knots as run out in half. a 
Minute , ſo many Miles they account the Ships way to be in-an hour. And if in 


half 4 min. ſhe run 41 F' Feet , thenin 60 min. or anhour, ſhe runs 5000 Feet ; 
and thus they account 5000 Englith Feer, or 1000 Paces to be a Mile , aud 60 
of thoſe Miles to be a degr. ſuch as the whole Circumference in any great Circle 
» 260» But how js this known 10 be true ?- If it be anſwered; that it is known to 
be ſo by Experience; then 1 would know further by what Experiment this was 
found to beſo ? Where, and by whom made ? ] preſs this ſo much 1he rather, becauſe 
1 am perſmaded we have at this day as aany excellent Navigators in this K1»g-- 
doin , and as great Voyages performed, as from any other place in theWorld ; and 
1 ſhould be glad to kear of the experimental reſo/uti2n of this Problem by ſome 
of them , though it were but in runnirg $ 0r 10 degr. near the Meridian : for ſo- 
1 doubt not bat that which 1 have bere written thereof , would 'rectve further 
confirmation , and better. entertainment , than hapti.'y 1t will now , being. ſo much 
different from the common opinion , . aud the Arts of Navigation and Col-. 
mography , would be much more perfeited in ſhort thyme. For one Error ( as 
a fruitful Mother ) us oftemimes the cauſe of more, and. ſo. the removing 
of one is the occaſion of removing others, eſpectaly when they do mutually 
ſupport - 0ne another... As we ſhall bere ſhew how the Error in. the projeiNon 
and uſe of the common Sea-Chart', # ſupported by this Error:of ' accounting 
'0nly 300000 of our Feet 10 a Degree; and this in like ſort upheld by that , (0 
that they will fand or fall togethers And ſurely that kad fallen long ſpnce 
being ſo manifeftly. convinced, if it bad. not been. upheld by this. For the 

40njuling. 


To the Reader. 


conſuting of that (1 mean the common Sea-Chart) it was ſufficient to know that 
the Earth and Sea make one Spherical Body, but in diſproving and reffifying this, 
it is neceſſary to know moreover what is the quantity of that S pherica} Body : And 
20 that end, it was neceſſary to make 4 ſenſeble application.of our. known Meaſures 
to 4 determined part of the whole, that ſo the quantity of that determined part 
being known, and the propertion thereof 10 the whole, the quantity of the whole 
might alſo be diſcovered. And this. I bave endeavoured inthe Experiment following, 
which if I have not handled ſo exaitly in all points as ſom? would deſire (that 
requiring more time and chargethan 1 could well beſtow) yet I doubt not but. it will 
be found that I bave come very near the Truth. Some baply will cenſure me for 
being my ſelf at the expence to make ſuch an Fxperiment: But I was' as frugal in 
7 a5 Icould, adding pains and induſtry 10 ſave ex ence; 1 came ufp in ten or eleven 
days, and had other neceſſary occa%ons to lead me from the 6ne place to the other, 
and did this as a thing falling opportunely in my way : But: indeed (as in all other 
parts of Learning) jo in the Mathemanicks, eſpecially is their application, or middle 
Mathematicks (as ſome call them) it neceſſary, with Speculation to joyu atual 
and experimental Prafices ; the former being empty aud uncertain without theſe. 
It s-true, that the Mathematicks afford large Fields of delightful Speculations, 
wherein a man might walk, far with much pleaſure: But if from ſo many fair 
Flowers, he bring home no #7oney, or from ſuch large Fields no $heaves, 1 mean, 
if he bring not thoſe Speculations. to ſome uſeful Prafices, meither bimſelf nor 
others are like to receive much fruit by them. ,But this 1ndeed cannot be effeted 
whhout more labour and difficulty « yet ſometimes it requires Mechanical and 

odily exerciſes, which ſome effeem too mean and unworthy to ſtoop unto. But 
for mine own part, 1 acknowledge 10 have bad my Itving and maintenance by the 
Alathemnichs, and not by Speculation only, but rather by my praice therein ; and 
therefore alſo 1 dire - what -in me lies, ro make them frutiful to my ſelf and 
others; and to that end have ſpentin ſome principal parts of tbe Mathematicks, near 
a much time aud means :in experimental Praclices and Concluſions, as in the Spe- 
culations. Moreover, conſedering that thus particular Experiment was propoſed 
above 30 years ſimce, by our Country-man Mr. Edward Wright, 10 invite ſome 
t0 the tryal of it, as 4 thing which be would have done himſelf, if be had found 
ſuch furtherance and opportunity as he deſired , wbi:h it ſeems he did not , nor 
&ny other ſince that tine, Rather than ſo noble and ſo neceary a Problem ſhould 
Jonger reſt unreſolved. I 100k the opportunity offered, hoping it may be an occaſion 
20 whet on ſome others to do the like. This, with ſome other things which I con- 
ceived to be wanting in the prutticeof Naywigation, Ihave handled in this exſuing 
Treati;e, which Icommend to your friendly\acceptance. Farewel, 


Fuly the firit, 1636. 
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CHAP, I, 


The commen Opinion touching the Compaſs of the Earth,. 


and quantity of a Degree of the ſame... 


allowing 5 of our Engliſh Feet to a Geo- 


any great Circle upon the Spherical ſurface 


contains 60 Miles, or 6000 Paces, or 


300000 of our Engliſh Feet, and by fuch' Miles do- Mariners - 
in their Voyages by Sea keep their Reckonings: And becauſe the - 
whole Circumference of a Circle is: 360 Degrees, therefore the - 
compaſs of the Earth, according to this Opinion, ſhould be 21600 
fach Nalian Miles, or 21600000 Paces, or 108000000 of our - 


Exgliſh Feet. Whence this Opinion came, or upon what Experi- 


ment it ſhould be grounded, 1 cannot certainly fay : Ittmay ſeem - 
to be taken, or rather miſtaken from Ptolemy, who ſaith, there 


are 500 Stadiums in a Degree ; the ſame was before affirmed by 
Martinus Tyrins, of whom Ptolemy ſpeaking in the 11th Chap. 


of his firſt Book of Geography, hath theſe words, Sed in hee - 
. quoque reite ſentit., partem unam qualium eft circulus maximus ' 
| $racens; - 


SEA-MANS 


T is a common received Opinion in England / 
(and the like -is in :other ' places) that. 


metrical Pace, .1009 of- thoſe Paces make 
' an /talian Mile, and 60 of: thoſe Miles in 


* of the Earth'and Sea make: a Degree . 
and thus it is ſuppoſed, that a Degree - 


"> 


2 The Sea-man's Pzattice. 


trecentorum ſexaginta, quingenta in terra.conſtituere Stadia, 1d enim 


confeſſis dimenſionibus.conſonum exiſtit. Now a Stadirm not only 
amongſt the Greeks, but as appears by Herodoti, amongſt all other 


Nations of Afia, and in Egypr, did conſiſt of 609 Feet, or 100 


Orgya's, an Orgya containing's Feet or 4 Cubits, as our Fathom 
doth; the ſame alſo is teſtified by Suidas and others : So that a 
Degree containing 560 Stadium's, and every Stadium 600 Feet, 
tt follows-that a Degree muſt contain 3coooo Feet, exactly 
agreeing in number with the common received opinion in England, 


-which therefore may ſeem to be hence derived; and would alto 
receive much confirmation hereby (he being an.-Author af ſuch 


approved credit) if it could be approved that our Engliſh Feet 
were exaaly equal to the Eeyp:zan or Alexanarian Foot, where 
Ptolomy wrote. Otherwile that being true, that ſo many of there 


Feet make a-Degree, it will follow, that if ours be greater, there 


be fewer of them contained in a degree; if lefſer.(as undoubtedly 


they are) there muſt be more of themcontained'in a degree. 


Philander, in his Commentary upon the third Chapter of the 
third Book of Vitruvins, hath exprefled the.quantity of the ancient 
Roman Foot, where -(by a competent allowance for/the ſhrinking 
of the Paper,beins Printed wet) it may probably be gathered that 
it was ſomthing longer than our Engliſh Foot. But the Alexandrian 
and Egyptian Foot was much greater; for according to Hero 
Mechanic, 5 Alexandrian Feet were equal to-6 Roman Feet:: 
{ſeeing the ancient Roman Foot-was.lomething greater than ours, 
the Alexandrianmuſt needs be much greater than ours. $0 that 
whereas Prolomy faith there are 500 Stadium's in a Degree, and 
as we have ſhewed a Stadium did conſiſt of 600 Feet, theſe being 
Egyptian or Alexandrian Feet, as.it is. moſt probable, being the 
place where Prolomy lived ; there muſt be a far greater number of 
our Feetin a Stadium, and io in a Degree: whence it is evident 
that there is no ſufficient footing for this common opinion in the 
aſſertion of Ptolomy. 

Neither doth the PraQtice and Experiment of Mariners in their 
Voyages at Sea prove it; for there is no Reckoning or Experiment 
at Sea ſet down by any(that I have ſeen)to confirm it. And though 
it be true; that in ſailing hetween two places that lye near to-one 
and rhe.ſame Parallel, they ground their Reckoning chiefly on 
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ſuppolition, that 300000 of our £ng/;/3 make a Degree, yet can 
they ſeldom or ret by thoſe reckonings difcern the Error, the 
rather for that they have been, and for the moſt part are ill kept 
upon the Plain or Common Sea-Chart, which makes a degree in 
any Parallel equal to a degree in the EquinoQial, and ſo makes a 
degree in any Parallel to contain 300000 Feet: And it is true, 
that in ſome Paralle] a degree doth contain only 300000 of our 
Engliſh Feet 1 namely, about that Parallel which is in Latitude 
35 degrees (as we ſhall further ſhew hereafter) near unto which 
have the principal of our Eaſtern and Weſtern Voyages been 
made, And thus , though this opinion of 300060 Feet in. a 
degree, and the ProjeRtion of the Common Chart be both er- 
ronious ; yet becauſe the Error of the one doth ſomething ſalve 
the other, they could not be ſo eaſily diſcern'd by Experience 
only. Fer” 
This opinion of 300000 Expgliſp Feet to a degree, may ſeem 
alſo to be ſomething confirmed by an Obſervation made by our 


Country-man Mr. Edward Wright, upon Mount Edgecomb near 


Plymouth , of the Semi-diameter of the Earth , which he hath 
ſet down in his Book, Of the Correttion of Errors in Navigation, 
Chapter 15. where he finds the Semi-diameter to be 1 8312621 of 
our Engliſh Feet, whence it may be gathered, that in a degree of 


a great Circle of the Earth, there ſhould not be full out 320000 


of our Feet; but the way by him then uſed, though it was. very 
fit for the end whereunto he there applies it ; namely, to find. the 
dipping or depreſſion of the apparent Horizon beneath the true, 
according to the height of the Eye above the Water, yet it will 
eafily be granted to be no exat way for finding the Semidia- 
meter, and conſequently the Circumterence of the Earth, or the 
quantity of a Degree on the ſamez and ſo he ſays there, that he 
aſed that way, becauſe he wanted opportunity to. put in practice 
a more exa&t way. Wheretore for the further ſatisfaction of my 
ſelf and others in this Point, and chiefly for the neceſſary uſe it 
hath in the Pratice of Navigation, I have made the experiment 
following, that ſo the quantity of a degree, and of the whole 
Compaſs of the Earth, might at leaſt-wiſe be nearly known in our 
Engliſh Meaſures, 


'B "CHAP, 
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CHAP. II, 


An Experiment made for finding the quantity of a deg, 


and ſo the Circureferences of the Earth ana Sea in our 
known Meaſures, 


= 4 Aving occaſion to be in the City of York, about the. be- 

ginning of ane, Arno, 1635, I made there ſeveral 

Obſervations of the Meridian Altitude of the Sun, the 

laſt of which was made the 11th ot une, the Skie was 

every of thoſe days ſomething overcaſt at Neon, yet not ſo much 

but that an Obſervation might be made to a near ſcantling : And 

becauſe the laſt of thoſe Obſervations is moſt fit for the preſent oc- 

calion, and that day. was as clear as any of the other, we will here 
eſpecially make uſe of that, being as followeth. 

Upon the : 1th of ane, 1635. I made an Obſervation near the 
middle of the City of Tok, of the Meridian Altitude of the 
Sun, by an Arch of a Sextant of more than 5 Foot Semidiameter, 
and found the apparent Altitude of the Sun that day at Noon to be. 
59 deg. 33 Min. | 

I had alſo formerly upon the 11th day of June, Anno 163 3; 
obſerved in the City of Loudon, near the Tower, the apparent 
Meridian Altitnde of the Sun, and found the ſame to be 62 geg. 
I 105m. 

And ſeeing the Suns Declination upon the 1 1th day of Tuve, 
i635, and upon the 6th day June 1633,. was one and the ſame, 
without any ſenſible difference ; and becauſe theſe Altitudes differ 
but little, 'we ſhall not need ro make any alteration or allowance, 
1n reſpet of Declination, Refra&ion, . or Parallax : Wherefore 
SubtraRting the lefler appzrent Altitude , namely, 59 deg. 3 3 min. 
from the greater 62 aeg. 1 mn, there remains 2 deg. 2 © wu, which 
is the diffexerc4 of Latitnde of theſe two Cities 3 namcly of London 
and- 7 ork. - 

Alſo by the aforeſaid Obſervation made in York, it appears that 
the Latitude of that City is 53 deg. 58 in, almoſt, < 
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But to our purpoſe ; coming at that time from thence to Londons 
I farther found by Meaſure, that the Parallel of 7ork is from the 
Parallel of Lexdon 9149 Chains z every Chain being 6 Poles, and 
every Pole 164 of our Eygls/h Feet z that is, every Chain 99 Feer. 
(After what manner 1 found this to be ſo, we (hall further expreſs 
hereafter : ) But thus, as I ſay, I found that Tork is more Nor- 
therly than London by 9149 Chains : And before we have noted 
that theſe two places ditter in Latitude 2 aeg. 28 min. therefore it 
follows, that 2 deg. 28 mis. of the Meridian of the Earth and Sea, 
is equal to 9149 Chains, And if accordingly we would know 
how many of theſe Chains are contained in 1 deg. we may find that 
by the Rule of Proportion, firſt reducing the degrees into Minutes ; 
and then ſay, 


If the difference of Latitude | 148, ar. 7.82974. 


pive ſuch a number of Chains, 9149 3.96137 
Then 1 Degree, that 1s 60 1.77815 
pives of ſuch Chains 3709 3.56926 


and ſomewhat more, namely, 5 Feet, which reduced into Feet 
make 367196; that is, 367200 Feet in a degree, lacking 4 Feer, 
which here we regard not. ; : 

Thas thn, according to this Experiment, 1t is evident, that one 
degree of. a great Circle meaſured on the Earth is near 367200 


| Feet, which in our Poles of [165 Feet, 1s 22254 Poles, and about 


one half ; and theſe reduced into Furlongs, at 4o Poles to the 
Furlong, make 556 Furlongs and 14 Polcs: and laſtly, theſe re- 
duced into our Expliſs Miles, of 8 Furlongs to a Mile, make 69 
Miles, and 4 Furlongs 14 Poles, that 15, 69; Miles and 14 Poles 
in a Degree. | | 

And hence, according to the moſt approved Hypotheſis of the 
Sphericity of this Terreſtrial Globe, we may find the Compaſs 
of it as followeth. But firſt, you may Note that we ſpeak not 
here of the Compaſs of the Earth in any Parallel, or leſſer Cir- 
cle deſcribed upon any ſide thereof, that being various (according 
to the different diſtance of thoſe Circles from their Poles) but of 
the Compals taken in the middle or greateſt thickneſs of the 
Globe ; namely, in xy great Circle, ſuch as divide the whole 
Globe into two equal parts, of wg kind are the SR—_— 
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6 * The Sea-man's Ptactice, 
and al] Meridians, &c. this being properly the Perimeter of Compaſs 
o! a Spherical Boay. 

Now ſeeing a degree is the 360 part of the Circumference of a 
Qircle (tor any Circumference being divided aQually or by ſuppo- 
iition into 360 equal parts, thoſe parts are called Degrees) if we 
can find how many Feet, Paces, Miles, or other known meaſures 
are Contained in one of thoſe degr&es, then ſhall we eaſily conclude 
how many of the ſame known meaſures are contained in the whole 
Circumference : But by the former Experiment we find, that in 
one deg. of a preat Circle on the Spherical Superficies of the Earth 
there is contain'd 367200 Feet, therefore 1t is evident that 360 
times 367200 Feet is the Compaſs of the whole , wherefore mul- 
tiplying 367200 by 360, the ProduQt 1s 1321 92 000 Feet, which 
reduced into Poles is 8011636, and theſe reduced into Furlongs, 
are 200290 Furlongs 36 Poles: and laſtly, theſe reduced into 
Miles are 25036 Engliſh Miles, and ſomewhat more, for the Cir- 
cuit of the Earth and Sza, 

If further we delire the Diameter and Semidiameter of the Earth. 
Foraſmuch as it is proved by Archimedes, that the proportion of the 
Circumference of a. Circle is the Diameter thereof; almoſt as 22 
to 7: Therefore by the Rule of Proportion, as 2.2 to 7, fo is the 
Circumfererice of the Earth to the Diameter thereof : So that 


_ multiplying the Circumference of the Earth, namely, 132192000 


Feet by 7, anddividing the Produft, namely, 9253449200 by 22 
the Quatient, namely, 42061090 ls the Diameter of the Earth in 
Feet, the half whereof; namely, 21030545 Feet is the Semidiamerer 
of the ſame, being: 21 Millions of Feet, and ſomewhat more : 
theſe reduced into Engl; Miles, as before we did the Circumfe- 
rence, ſhew the Diameter of the Earth ro be 7966 Miles, and 
ſ>mewhat more, and thc Semidiameter 3983, And thus we have 
the Ci:cnmference, Diam:ter, and Semidiameter of the Farih, 
as alſo the Quantity of a degree of the ſame Circumferance in the 
known meaſures of Feet, Furlongs, and Miles, &c. There 
are only two things here, which may ſeem doubtful ; namely, the 
Experiment it ſelf, and the Hypotheſis of the. Sphericity of this 
Terreſirial Glebe, conſifting of the Earth and Sea , for theſe being 


admitted, the meaſures: thence reduced as before, will. neceſſarily 
follow. | | 
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Now touching the Experimentz I confeſs, that to have made 
it ſo exaQ& as were requiſite, and in ail Points, fo as I ſhall ſhew in 
the Chapter following, would have required much more time and 
expence thaii mine ability would reach unto, Yet having made 
Obſervation at York, as aforeſaid, | meaſured (tor the moſt part) 
the way fron thence to Loxgon,; and where I meaſured not, I paced, 
(wherein through Cuſtom I uſually come very near the truth) ob- 
ſerving all the way as I came, with a Circumferentor all the princi- 
pal Angles of Polition or Windings of the way (with convenient 
allowance for other leſſer Windings, Aſcents and Deſcents, ) and 
theſe I laid not down by a ProtraRor after the uſual manner, but 
framed a Table much more exact and fit for this purpoſe, as we ſhall 
hereafter ſhew ; ſo that I may affirm the experiment to be near the 
truth, | 

Fouching the Hypotheſis, that the Earth and Sea make one Sphe- 
rica] 'or round Body, it is generally agreed upon by all the principal 
Philoſophers, Aſtronomers, Geographers, and Navigators, Ancient - 
and Modern ; Some reaſons demonſtrative, for the affirmation there- 
of, may be theſe. | 

Firſt, the Eclipſes, eſpecially of the Moon, which are cauſed by 
the ſhidow of the Body of the Earth, being interpoſed between 


the Sun and the Moon . and foraſmuch as this thadow doth fall upon 


the Moon, alw3ys and upon every [ide Circular, and fo appears to 
us, it is manifeſt by the Opticks, that the Earth from whence it pro- 
Ceeds 1s a Spherical Body. 

Szcondly, likewiſe the Eclipſes of the Sun, which zre cauſed by 
the interpoſition of the Moon between the Sun, and thoſe places 
where it appears Eclipſed; I ſay, it could nit be determined 
when, and in what place ſuch an Eclipſe ſhould appear, and 
where not, if the Form of the Earth were not known : but ſeeing 
the places where ſuch Eclipſes happen, and where not, may be, 
and are uſually determined and that upon this Ground, that the 
Surface of the Earth is Spherical, it is thence alſo. ratified to b: a 
truth. | 

Thirdly, the Sun, Moon, and Stars, do riſe and ſet, and are 
upon the Meridian ſooner to thoſe that are reſident in the Eaſtern 
parts, than to others more Weſterly, and that in a propo: tion anſwe- 
rable to the roundneſs of the Earth, as the Planets and Stars are 

por 


8 The Sca-man's Þzactice, 


upon our Meridian at London ſooner by almolt 4 hours, than they 
are to thoſe that inhabit the Summer TNanas, and the confines of Yir- 
ginia and New-England - And ſoin Eaſi-Enaia, and other Eaſtern 
Regions, the Sun and Stars are ſooner upon their Meridian than 
upon ours ; which is manifelt to be ſo, as by other reaſons, ſo eſpe- 
cially by the Eclipſes of the Moon : for an Eclipſe of the Moon hath 
not in it ſelf any diverſity of time, being at one and the ſame inſtant 
without reſpe& of places, yet becauſe in the Eaſtern parts the day 
is begun, and it may be far ſpent before it begin in places far Weſt- 
erly, therefore ſuch an Eclipſe may appear to the Eaſtern Inhabi- 
tants toward the end of the night, which to the Weſtern appears 
inthe beginning or middle of the ſame night with them, and ſo the 
difference will be more or leſs, according to the different diſtance of 
thoſe places in Longitude, 

Fourthly, Furthermore we ſee, that going or Sailing to the 
Northwards, we have the Artick Pole and Southern Stars more ele- 
vated, and the Antartick Pole and Southern Stars more depreſſed, 
the Elevation Northerly increaſing equally with the depreſſion 
Southerly, and either of them proportional to the Diſtances which 
we go : The like happeneth in going to the Southwards, Belides the 
' Oblique Aſcenſions, Deſcenſions, Occultations, Emerſions, and Am» 
plitudes of Riſing and Setting of the Sun and Stars, in every ſeve- 
ral Latitude, agreeable to the Hypotheſis of the Earth's Sphericity , 
{All which could not be ſo, if the Earth were of any other than of 
a Spherical form. 

Fiithly, So if we ſtand upon the Sea-ſhore, and ſee a Ship far 
off under Sail, making towards the Land, at firſt we ſee only the 
Top-Sails or higheſt parts, and withal do manifcſtly behold the Con- 
vex Superficies of the $3, as it were raiſed and interpoling her ſelf 
between our ſight and the Hull, or lower parts of the Ship, till ſhe 
approacheth nearer, and this uniformly, every ways alike, and pro- 
portionably to the ſeveral Diſtances ; which doth evidently demon- 
ftrare the ſpherical roundneſs thereof. 

Sixthly, And |aſtly, (to add no more) the Navigations of theſe 
later times make ir apparent, thoſe eſpecially that have been made 
round about the World, as thoſe two Voyages by ou: famous Coun- 
try-men Sir Francis Drake, and Mr. Thomas { andiÞ. both which 
ſeverally Sailing from our Coaſts tothe Wejt-Ingies, and paſſing the 
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St raits of 2agellave, continued their Courſe Weſterly, till they 
came into thoſe parts, which are from us to the Eaſtwards, namely, 
to the Eaft- Indies, and ſo Sailed ſtill Welterly till they came to 
Cape bon Eſperance, and thence returned into England: Having 
Sailed about the whole Tetreſtrial Globe, they found nothing by 
their Obſervations or Reckonings diſfonant from the uniform Sphe- 
ricity thereof in all its parts. That they came (hort in the number 
of days, one, or reckoned the ttme of their abſence lefs by one day 
and a nizht than they which remained at home, this further con- 
firms the thing in hand. 

Yet whilſt we ſpeak here of the Roundneſs of the Earth and 
Sea, we intend it not ſo ſtriQly as it it were a thing turned round 
without any inequality to its Superficies : But as a Bow] or Ball, 
though it hath ſome duſt or ſmall grains of Sand cleaving . thereto, 
may till be ſaid ro be round : So, though the Land, Hills, and 
Mountains be ſomewhat raiſed above the Spherical Superficies of 
the Seaz and if there ſhould be alſo ſome Valleys or Bottoms 
more depreſſed ; yet ſeeing the greateſt of theſe inequalicies have 
ſcarce any ſenſible proportion of the whole, we may well affirm the 
whole to be round, | 

The Relations made of the Prodigious height of fome Mouns 
tains, as to be 60 or 70 Miles high, if it be underſtood of their 
perpendicular or dire& height, are fabulous; the Mount Atlas, 
Recorded by ſome of the Ancients to reach up almoſt to the 
Moon, and to be as it were, a Pillar for the Heavens to reſt upon, 
being meaſured Geographically by Eratofthenes, the perpendicular 
or upright height from the top thereof to the Valleys beneath, | 
was found not to excced 10 Srzaiums, which of our Englifs mea- 
ſures is little more than a Mile and a quarter, a Stadium not much 
differing from our Furlong; and the like ryght be ſhewed of 
others. 

But if we admit the higheſt Mountain to riſe perpendicularly - 
above the Spherical Superficies of the Sea 2 Miles; yet ſeeing the 
Diam«ter or whole thickneſs of the Earth, is, as we have before - 
ſhewed, 79665 Miles, this exorbitancy or difference of 2 Miles is 
of. (mall moment ; yea, if there were any Mountain 8 Miles in 
height upright, yet this compared with the whole thickneſs of 
the Earth, is little more than. one thouſand part thereof, therefore | 
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we may conclude, that this Terreftrial-Globe , conliſting of the 
Earth and Sea, is Spherical. We come in the next place to ſhew 
by what way of meaſuring we found the Parallel of York , to 
be diſtant from the Parallel of Zongon, 9149 Chains, And fo 
how the Diſtance of the Parallel of two places may be exaQly 
meaſured. 


CHAP, III. 


A moſt exait way for finding the quantity of the Diameter 
and Circumference of the Earth and Sea, and of a Degree 
ox the ſame, 


Do the more fully fet down the way of making this Expe- 
riment, that ſo I may give occaſion to any who are ſo Nobly 
minded for a Publick good, as to be at that Charge to make 
a farther and more exaQ tryal thereof, Now then, the beſt 
and perfeReſt way is, to obſerve ſo ex3Atly as may be, the Summer 
Solſtitial Altitages of the Sun at two places, fo far diſtant aſunder,and 
lying ſo near North and South each irom other, with fo dire& and 
fair a way betwixt them, as conveniently may be choſen ;. Suppoſe 
for Example, Chriſ#-Chyrch and Berwick, or ſome other place in the 
fartheſt parts of Scotland, for the farther theſe two places are each 
from other, the more perfeQly may this buſineſs be performed. Then 
meaſure as truly as is poſſible, and ſet down in a Book all the way 
between thoſe iwo places, with all the Windings, Aſcents and De- 
ſcents that are therein, whereby with the help ot the enſuing Table, 
you may ealily and exaRtly find how much the one place is more 
Souther.y than the other, For this purpoſe the plain Table is not the 
fitteſt Inſtrument, or rather a Theoaol:te or Peraftor, or {ome other 
of that kind, obſerving diligently the Variation of the Needle. The 
Chain may be 6 Poles long, or rather 100 Feet, and the Table 
fitted accordingly (but the Table following ts for Poles) if it ſhould 
be much longer, it would be too heavy. 
The- High-ways are commonly crooked , yet becauſe of ſundry 
obſtacles and impediments which are incident out of the Ways and 
ecauſe 
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becauſe a man cannot certainly, at firſt dire& himſelf the neareſt and. 


beſt way to the place intended, it would be expedient to meaſare 
the Diſtance as aforeſaid; Firſt, in the High-ways leading from 
the one to the other, and then in the neareſt and beſt way that - 
conld be choſen between them ; and ſo if any notable Error, happen-- 
in the one, it may be diſcover'd and amended in the other. "The 
form which I obſeryed in ſetting down the meaſures and Angles, 
was according to this Example. 

Deg. | Diſtaxce. North.| South. | Eaſt. | Weſt. | 


4 


—__ 


S.E 31 

5 E 20 | 
| 

ZE. on ne Sh RT] 

SE I3! 1 p | 

SW _ 02 49 

| E 05, IE 


a - 


It is to be underſtood, that the Table here following was before 
Calculated to ſerve inſtead of a Protraftor for a Circumferentor, or 
other Graduated Inſtrument, and for a Chain of 3 Poles, which 
for the moſt part | uſe; yet it may very well be applied to a Chain 
of 6 Poles, (as in this buſineſs it was) reckoning every Chain to 
be two, &'c. And thus for every ten Chains of ſix Poles to a 
Chain, I make two Strokes, fignifying 2 Changes or 2o Chains , 
and if there be any odd Chains, for thoſe I ſet a Figure in another 
Line next below, and if moreover any odd Poles, whether one or 
two, for thoſe I ſet another Figure in the third Line below. 

Thus the laſt entrance before-going, being $ ZE os degrees, 
—14114.111-. (gnifies that the Line upon which 1 went, was from 

$ 


the South part of the Meridian to the Eaſtwards, making an An- 
ple with the Meridian of 5 deg. the g S:rokes lignifie g Changes, or 
90 Chains ; the Figure 5 lignifieth F Chains, ard the Figure 2, oy” 

| Poles. 
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Poles. So that it is to be read thus, South-Eaſterly 5 Degrees, . 
9 Changes, 5 Chains, and 2 Poles, and the like is to be underſtood . 
of. the reſt, But for the moſt part having liberty of Ground, I. 
end.the meaſure of -every Line, either with a whole number of. 
Changes, or at leaſt of Chains. 

Atd thus proceeding all day, towards the Evening, or when 
elſe |-hyve time convenicat, I reduce all theſe Diſtances, upon what . 
Lines or Angles ſoever they be, to Diftances North or South, Eaſt 
or Weſt, .as here appears. 


| Deg. | Diſtance. |North| Soauhy: F. Baſt. | Weſt. | 
CE 2571k 1545 
2819] 1026 
SE 1692} . . 616 
©0169| 0©62 
EED Be 1.1] 0-7 
| 1754] 404 
9s E. -1499] ,- 052] 
. 2990] 23 ] | 
SW <0 "40| O13 | 
Ol - ' 0020]. oo} | 
| Chains, . 16287] 4678] ogal 
| AEM IR ERIE, PINES. ©. ALS 
| __ Poles. þ--5...- 00 1628 Ji. 452 W:--- 


We .will <xplain the laſt, and ſo the-reſt may eafily be: under- 
iiaod; SE 5 deg. | 5. 2. Here becauſe | have SE: 
the. numbers taken out of the Table muſt be put in the Columns 
eatituled Seu-h and Eaſt... Then in the Table under 5 deg. Llook 
for 9 Changes, and find againſt it 2690,: and 1n the adjacent Co- 
Iomn under the Complement thereof 235, and becauſe SE 5 
deg. 3s-leſs than. 45 deg. that 13, nearer to the South than to the 
Eaſt, 1 put.ia the: Column. entituled South 2690, and in that 
entitnled Eaſt 235, then again- in- the ſame Tabular Column une. . 
der.5 deg. 1 find againſt 5 Chains (cutting off a Figure, b:caufe 5 


Chains .. 
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**Chains is but the tenth part of 5 Changes) 149 to be put in the 
*South Celumn, and 13 for the Eaſt Column, 


Laſtly, Againſt 2 Poles I find tor the South Column 20, ant! ſor 


the Eaſt 2 ;. and the like 1s to be underſtood of all the reſt. 


Now ſuppoling this laſt to be a place, whoſe diſtance and Situation 
from the firft is required , I ſum up the Columns ſeveraliy,and of the 
North and Sonth Columns Subtract the lefler from the greater;and ſo 
of the Eaſt andWeſt Columns;and fo it will appear how! much North 


-or South, and how much Eaſt or Weſt the laſt place iz from the firſt. 


As in this Example, we find the lak place tobe the Sonthwards of 


the firſt 1628 Poles, for the laſt Figure may be cut off, being uſed in 
"the Table, only for the more exaAneſs, or may be made a FraQtion, 


and ſo it is 1628 7* Poles Likewiſe,the laft place is to the Eaſtwards 
of the firſt 452 x$ 5 Poles ; and thus 1 proceed all rhe way. 
Now touching the Angles of Aſcent and Deſcent of Hills and 


Valleys, to have obſerved them exatly, would have required 
-more time and charge than I could of my ſelf beſtow, yet I made 


allowance for ſuch of them as were of moſt moment, He that 
would obſerve them all, may either make 2 or 3 Columns more, 
or keep an account of them apart by themſelves. Burt if he in- 
tend no farther uſe of them, but to find the neareſt diſtance he need 


net ſet them down, but make allowance for them on the ground, 


keeping his diſtance intire without Fraftſons. 

As, admit I obſerve the Aſcent from a Valley to the brow of 
a Hill to be 14 deg. above the Level or Horizontal: Line, and 
that meaſuring, 1 find the Diſtance to be 3o Poles; I turn to the 
Table, atid under 14 deg. and againſt 10 Chains, 1 find 2911, 
and 726, ſhewing that the Level or Horizontai diſtance from 


-my Station, to that brow, is only 29 735 Poles, and that the 


height of that brow above the Level Line, is 7 73% Poles : But 
finding thus that the Hyporhenuſal being 3o, the Baſe or Level 
'Line 1s but 2.9 +=5%, that 1s leſs by 533, b<cauſe I would avoid this 


.FraRtion, I add to the end of the foreſaid meaſure of 30 Poles 


upon a Level Line, 553 of a Pole, and then I may account my 


ſelf diſtant from the place in the Valley where I made Oulervation, 


30 Poles in a Level or Horizontal Line, and fo ſer down the diftance 
without a Fraction: the like ts to be underſtood of all othei Alcents: 
and Deſcents. ; 
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The StruQure of the Table is from this ground : 

As Radius 18 1 proportion to the Diſtance of two places mea- 
ſured in their Rumb ; ſo is the Sine of the Complement of that 
Rumb, to the difference of the Latitude of the two places. 

And fo is the Sine of the Rumb, to the diſtance of the Meti- 
dians of thoſe two places. As, admit I meaſure South- Eaſterly 
20 deg. 31 Poles, here then -the Rumb upon which I meaſure, 
making with the Meridian an Angle of 20 deg. I fay, 


As Radiua is in proportion 
to the Diſtance meaſured, 3oo Poles; 2.47713 
So is the Sine Complement the Rumb, SE 20 deg. 9.97299 


to the Difference of Latitude 2 81 337 fere, 2.4FOIL 


Whereby it appears, that the Diſtance of the Parallels of 
theſe two places is 281 3s Poles, or that the place whereto I 
meaſure, is more Southerly than the place from whence I meaſured, 


by 281 535 Poles, Now for the Diſtance of their Meridians, 
ſays 


As 


— 
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As Rains is in Proportion 


ro the Diſtance meaſur'd, zoo Poles, 2.47712 
$d ts the Sine of the Rumb SE 20 deg. | 9.53405 

,-. to:their Diſtance in Longitude 1 02 $26, 2.01117 
And thus 1 find the place whereto 1 meaſured, is From 
more Eaſtetly than the place from which I mea- |=} | 
ured, by ro2 7 Poles, and Tomewhat more, - And | ” 28.19 
in like ſort may be found all the other numbers ex- | *? 56.3 8 
prefled in this Table; but having thus found for | 3] $457 
every deg. to 45 deg. two Numbers, the reſt may | 4] 32-76 
be dediiced from them, as in this Example : 3oo Poles |_5]: 49-95 
at three Poles to the Chain, is an Too, Chains, or | 6[169.14 
ten Changes , finding that in ten Changes upon this | 7119733 
deg. the difference Southerly is 2 81 75 Poles, it muſt | 8]:25.52 
for five Changes, which is juſt half ſo niveh be almoſt | 9j2 33-71 
141 ; and for one Change, which is a tenth; part, [1 oj: 81.92 


28 x5 fere, and ſo for two, Changes twice ſo much, thar is 56>, 
for three Changes thrice ſo much, that 1s, the ſum of the two 
former, namely, 84 5, and ſo by Addition only you may find 
the reſt, as in this Table, which l ſhall need tro proſecute no further, 


| And thus you may make'it to the hundredth part or thouſand parts 


of a Pole z but this for ordinary occaſions, for which it was firſt 
intended, may ſuffice, And according to this Example, it will be 
eaſic to frame the like Table for a Chain of any other ſize, or for 
any other Meaſure which you uſe. ny 
I may be obje&ed, That howſoever this Rule holds true in 
Plain Triangles, yer the Triangles here uſed are neither Plain 
nor Spherical z for a Plain Triangle is made of three right Lines, 
a Spherical of three Atches of great Circles : Burt in. this the three 
ſides are of ſeveral kinds, Namely, one fide is an Arch of the 
Meridian, and ſo of a preat Circle z another an Arch of .a. Pa- 
rallel, and fo of 'a lefler Circle z the third ſide or Hyporbenuſal 
being the Rumb, is no Arch of a Circle, but a Segment of an 
Heliſpherical Line. Ro, a 
But I anſwer, That notwithſtanding this may be ſpeculatively 
conceived, and ſo demonſtrated to = no Plain Triangle; yet in 
fa 
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fo ſmall Diſtances as theſe which here we uſe, there can be no ſenſible 
nor ſcarce any numerable Difference, . Yea,. the Diſtance befveen 
two Parallels by the Rumb and Diſtance given, (being. the thing 
here chiefly aimed at) is very cxaRtly found by this Rule, as before 
we have ſhewed, and as is more fully demonſtrated by Mr. Wy gbe, 
in the twelfib Chapter. of his. Book, Of the Curreftion of 'Erroys 
in Navigation : Whence we may conclude, that the parts of, the 
Meridian colle&ed by this Table according to the. Rumbs and Diſt- 
ances, as we have before ſhewed, do give the true meaſure of the 
Segment of that Meridian intercepted between the Parallels of the 
two places propoſed. Dy he 


ad. A—_— 
———— 


CHAP. IV. 


Of the difference of Longitude, Poſition, and Diflance of 
York az4 London : 4z# how the Maps of England way 
by this. Experiment be reformed, eſpecially in the Lati- 

- Far of Flares, en CH RT ua 


E come next to ſpeak 6* the Eaſterly and Weſterly 
Diſtances gathered , as before .is ſhewed by theſe 
Tables, and to find thereby the Difference of Loggi- 

tude,; and of this we will give an Example in the forc- 

faid Experiment ; whereby we find that the Diſtance in Longitude, 
or the Eaſt and. Weſt Diſtance; between York and Zongos, 1s near 

14600 Poles,, Lexaon being ſo. much more Eaſterly than York. 

And before we have found that in a; deg. of the Meridian, and 

confequent]y in a deg. of the EquinoQial, there is.near 3709 z< 

Chains, -at 6 Poles to the Chain, and this. 14000 Poles converied 

mto ſuch Chains, is 23335. _ 3 4 | 

Which 2333 4 Chains, for finding- the Difference of Longi- 

tude, are not to be rcckoned- in the Parallel of York, that being 

too much Northerly; neither in the Parallel of London, being 
too much Southerly, but in a middle Paralle| between buth, 


of bats ang wo Namely 
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namely, about the Latitude of 52 deg. 45 min, Now to find what 
difference. of Longitude is anſwerable to this 2333 + Chains in the 
Parallel of 5 24deg. 45 min, ſay, 


As Radirs is in proportion 
ro Sine Complement the Latit. /c, 52 deg. 45 min. 9g.78t97 
So is the meaſure of a eg. in the EquinoQial 3 709 x3. 3.56927 
to the meaſure of a deg. in that Parallel 2245 3% 3.35124 


And thus we find that in the Parallel, whoſe Latitude is 5 2 deg; 
45 min, there are 2245 75 Chains anſwering to a eg. whereby 
it appears that the differenc®ot Longitude between York and London, 
is more than one deg- and to find how much more, ſay again by the 
Rule of Proportion x | 


As the meaſure of deg. 2245 £3 Co. Ar, 


6.64876 

is t0a deg. in ſeconds, 3600 3.55630 
So is the meaſure given, 2333 3 3.36797 
tothe number of ſeconds, 3741 3.57303 


Which reduced, is 1 dep. 2 mi. 21 [c. and thus we find that 
Londen doth differ in Longitude from York, 1 deg. 2 min. 21 [75 
being ſo much more Eaſterly. 

Thus having the difference of Latitude, as alſo the difference 
of Longirude between theſe two places, we may (according to 
the Second Problem of Sailing by Adercator's Chart) find the 
Rumb trom London to York to be 14 deg. 20 min. from the North 
to the Weltwards z that is, North and by Welt 3 deg. 5 min. 
Weſterly, and the diſtance in that Rumb 9442 Chains, But their 
diſtance in the High-way, by reaſon of the crookedneſs and uneven- 
neſs of it, was more by about an eighth parr. 

And the like might be done for other immediate Places between 
theſe, but affe&ing brevity, we pals over, as not much pertinent to 
our preſent purpoſe , only expreffing the Latitudes of ſome of the 
principal of them, as followeth. 


D 2 Latitudes; 
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_Latieudes, © 
As the Latitnde of Terk, we find to-be 53 . deg 58 mins 

Doxncafter, 53 deg. 32 min, 
Newark upon Trent, 'F3 © deg, 5 | mth, 
Granthaw, 52 deg. ' 54 min, 
Stamford, 52 deg. 38 min. 
Huntington, - F2: deg. 19 min, 
Roſton, F2 deg, 3 min, 
Ware, Fi deg. 43 min. 
Lenaon, Fi deg. 3o rain. 


We further noted in this Experiment, that howſoever the number 
of Miles between Fare and London, are almoft the ſame by eſti- 
mation that they are by meaſure , yet all the way belides from Tork 
10 Pare, x meaſured Mile conſiſting of 320 Poles, is but' thece 
quarters of a Mile, as the Miles lie by eſtimation or common 
2ccount g, ſo that every where ( for the moſt part) three Mites 
by eſiitmation make four meaſured Miles ; and a min. or the 60th 
part of a aeg; is almoſt the middle between them both, So that 
look how much a meaſured Mile is lefs than amen. fo much,. or 
ſomewhat more is # Mile by eſtimation greater than a 9257. for as 
there is contained in a degree of meaſured miles 69 5 and fomewhat 
more, as we have before ſhewed ;. ſo of our common eſtimated miles, 
there are contained abort 51 + in a degree. 

Upon theſe Grounds the whole Maps of thy Kingdom might be 
much reQified;, efpetially. in the Litirude of Places, for though 
we cannot hence. deterifrine ccrtztnly. the Laritndes of any. other 
places. beſides thofe whielr were in the way, or art leaft in fight as 
we carne up (the principal of which we hare' before noted.) Yet: 
we may nearly.conjeRure the Latitndes of moſt parts of Enplend, 
by their Diſtances and Poſitions from thefez but theſe things being: 
b. lides our ſcope and purpoſe in this place, we ſhall only compare. 
the Latitude of fome principal places, probably gathered from 
this Experiment, with the Latitndes of the fame places, as they; 
are fet down by Mr. Speed in his Geographical. Deſcription, of 
England , that ſuch as pleaſe to examine both in any particulars, 
ray know.to which they may more ſafcly lean. 

OF Canterbury 
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Canterbury F117 $1.26 1-: Northampton 52 14152 36} 
Chicheſter | 50 48 [FO F1 |. | Hunting ton ' '52 I9]32 44] 
Gnildford |51 12 [51 22 || Stamford ' | 52 38653, ba} 

| 8 | . iy þt } 
Winchefter | 51 0351 11 | Leiceſter $2 40 53 05] 
Derchzjfter | 50 4050 44 | | Emcotn 53 14]53 56 | 
Excefter $06 43HO 48]. Newark up» | 
Wells 51 12 |51 22 F (on Trent. 63 ©5153 38} 
Salssbury [51 og45i 12 | | Nottingham | 53 oQ $3 32| 
| Redding pt 28[5it 42 | | Derby , [| 2 58153 3ot} 
Londen 51 3offl 45 | | Stafford. [52 $2453 22] 
Colcheſter |51 58 ]52 16 | | Shrewebary [52.47 $316] 
Ipſwich 52 o$ F2 30 | Cheſter 53 16153 52 | 
Norwich 52: 42-[53 10 Lancaſter |54 10154 57] 
Cambriage - | 52 12 [52 32 '{ 58154 44 
Hertford |51 49152 os | | Richmond 11 | = | 
Bedford 52 ©8152 30 Torkſhire |54 28155 18| 
Buckingham|52 09|52 20 | | Kingſton up-| 4. | 
Royſton f2 o4|52 24 | | on Ha# 53 48154 29 
O-xfora 51 46152 o2 | | Doncaſter |53 32|54 12 
Glecefter 1-42-1532 12 Durham 54 yols5s5 45 
Herefard |52 07152 27 | | Carlite 55 ©2055 56T 
Worceſter 52 14{52 364 | Newcaſtle |55 03156 01 
| Es 2 20152 45 | | Barwich |55 54157 03 
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"The Latitudes of theſe places in the firſt Column epreſled, 
are ſuch as are probably gathered from this Experiment. 
the ſecand Column there is ſex down the Latitudes of. the fawe 
places, as they are expreſſed by Mr, John Speed in his Map of 
England, ſe forik iy his Book ,. enticuled , The: 75 hratre y the 
Empire. 


Bur © 
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Empire of Great Britain , and leaſt there ſhould be any miſtake 
in his Map, _I have conferred theſe Latitudes thence gathered, 
with the Latitudes of the ſame places, ſer down by him in words 
at large, in his Deſcriptions of each ſeveral County , and find 
them nearly to agree, except in the Latitude of Berwick, which - 
in his Map he makes to be 57 deg. 3 mm. But in his Hiſtorical 
Deſcriptions of Northumberland, he relates ir to :be 5:5 dep. 
48 min, which laſt is much nearer the truth, but ſeems not to 

= be'his meaning ; b«cauſe then. he ſhowd make it more Southerly 
than Newcaſtle, yea, more Southerly than he doth. Cay/s/e, which 
by his Map, and alſo by his words in his Relation of Cumberland, 
Is In the Latitude of 5 5 aeg. 56 mn. whereas Berwich is above 
50 Miles more Nottherly. 

By theſe you may nearly conjeRure the Latitndes of other 
parts of England, lying in or near the ſame Paralle] w:th any of 
them : And hence it alſo appears, that the diffcre:ce of Laude 
between Berwick, and the South Coaſt of Evglana near: Chrift- 
Church, is liule more than 5 deg. not 6 deg.- and more, 35 ſome 
of our Maps make it. But theſe things we muſt leave, tht we 
may proceed to that which is principally tntended, only we will 

- firſt touch a little upon the uſe of the fore-going Table, in ploiting 
and ſurveying of Land. 


——_—_— —— 
me 


CHAP. V. 


To delineate the lot of any Foreſt, Park, Common, or other 


preces off Ground, as alſo of Rivers, Harbours, &C, 
ſpeedily and moſt exattly, 


Y intent is not here to proſecute at large the Plotting 

of the Grounds, being a thing handled by others, 
treating of Sxrveying : But conlidering that the ways 

by them dire&ed, and by others praQtiſed, in delineating 
or Jaying down the Diſtances and Angles obſerved by the Circam- 
ferentor , Theodolite, Peraor, or other graduated Inſtrument, is 
by a Protrattor, and that the Table before-going, or that which 


__ followeth 
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followeth towards the end of this Treatiſe; ſeryeth for that and the 
[like purpoſes; #Imoſt as ſpeedily, and far more exadly , 1 (hall crave 
Jeave 10 digreſs a little to ſhow this Ule of it as briefly as 1 may. 
Therefore 'p [ſing over the merhod to be uſzd in ſetting down the 


ws (»Þ VO Y Cu VT - 


Js 


-Names of the Grounds, the Tenants, Borderers, and other re- 
-markablethings, and leaving every ma. in thele to the ways where- 
-v:ito he is accuſtomed. You may (as ſometimes F dv) make a Book 


in along (.&4v), \ and upon the Jef i fide thereot ſet down ſuch thibgs 


a5 theſe before mentioned, reſerving every-right fide, and dividihg 
them by Ruled Lines into fix Columns ; as hereafter following ap- 


peareth, - | 

And having taken andſct down- your Notes 1n the Field on the 
left ſides or Pages of yoar Book, you may in the evening or next 
morning before you go our, or when elfe your occaſions will per- 
mir,: ſet down the-firſt Columns on the right ſide, how many dep. 
the Lines upon which you have Traverled, are diſtant from the North 
or South part of the Meridian towards the Ex{t or Weſt ; arid in the 
ſecond Columns the quantity of the ſame Lines, in Changes, Chains, 
and (ingle Poles, and parts of. Poles. | | 

As in this Figure ; ſuppoie the Line from A to. B to: be di- 


. 


rectly- 
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xcaly Eat, > Changes, that is, 7 times 30 Poles, or 210 Poles, 
From B to C to the Eaſtwards of the South 35 deg. 5 Changes, 
and 1 Chain, from C to D, to the Weſtwards of the bouth 3 2 dep. 
5 Changes, and 4 Chains, from Dto E to the Weſtwards of the 


South 80 deg. 10 Changes, from Eto F, to the Eaſtwards of the 


North 35 deg. 6 Changes, 3 Chains, and two thirds:'of a Pole. 
Ard laſtly, from Fto A, the place where 1 firſt began, to the 


 Weſtwards of the North 9 deg. 5 Changes, 3 Chains, 2 * Poles, 
All theſe I expreſs in the firſt and ſecond Columns on the right ſide, 


as hereafter following appeareth, 2 

Which done, [I take the Table, and find there the Northing and 
Southing, Eaſting or Weſting anſwering to theſe w4 and Diſtances, 
and ſet them down accordingly. As for the fiſt, being Eaſt p 


- Changes, I ſet down in the Eaſt Column 210 PoJcs with a Cypher 


behind ir. For the ſecond, being South-Eaſt 35 deg. I find in the 
[Table for 5 Changes 1228, to be ſet in the South: Column, and 860 
for the Faſt Column, alſo upon the ſame aeg. for x Chain 25 for 
the South Column, and 17 for the Eaſt Column , and ſv | proceed 
With all the reſt, until I have finiſhed. IT 


Dep. | Diff ance. North. \South, | Eaft. W TX 


F 4 


_ twoy andift 


The Sea-man's Pactice, 27 


And being thus returned to my ficſt Station, 1 ſum up ſeverally 
theſe four CoJumns of North, South, Eaſt and Weſt, and finding. 
rhat the. ſum of the North Column is equal to that of the South, 
and the fum of the Eaſt is equal to that of the Weſt, 1 conclude 
the whole Work to be tculy performed , whereas if there had 
been any difference, it had ſhewed ag Errour , and if that difference 
bad been great, ir had been neceſſary to examin the Work again, 
and'(o to corre&t-it. COL ; 

It is nfual to add together all the Angles, and alſo to multiply 
ewo right angles, or 180 Cegr. by the number of angles lacking 

e ſum of the angles added together, be equal to this 
ProduR, the Work is thought to be true : As here, if we add the 
Inclinations and Reclinations of theſe Lines in this Figure, the ſum 
is 720 degr. or eight right anglesg and if we multiply two right 
angles by 4, (becauſe here are fix angles) the Produd is alſo eight 
right Angles. Bur the other by-the ſums of the-Columns, is a moſt 
abſolute way for examining the truth of your:Work, and to be pre- 


ferred before any other that 1 know. 


" Yd 


It may ſeem very- Jaborious to ſet down every Station in this man- 
ner, but one that is a little exerciſed in it may, as [ take ir, (for [ 
never obſerved the time exa&aly) ſet down 40 or 50 Stations in this 
manner, Within the ſpace of an hour, or thereabouts, But I ſhould 


adviſe that it be done by two. men, having each a Table for that pur- 


poſe, to avoid all miſtakes. | 
_ If your Inftrument give not the Angle with the Meridian expreſly, 
yet it may ealily be gathered thenee , or elſe you may divide a Circle 
as your Inſtrument is divided, and number the degr. as they are 
numbred , which done, number them alſo from the V. and S. part 
of the Meridian towards the E. and #. fo ſhall you ealily know the 
angle of any degree with the Meridian, | 

Now to proceed , theſe meaſures may be ſet down in a Plot 
ſeveral ways. As firſt, conſidering which way the Ground lies, I 
take a Point for my firſt Station, ſo as the whole may fall conve- 
niently within the Plot, which let be the Point A, by which Point 
I draw a Meridian and Parallel, namely two right Lines interſeQing 
one another at right angles : whereof let N. S. be the Meridian 
running North and Sonth,'-and ZE. /#. the Parallel running Eaft 
and Weſt; this done, I look Ae North and South YO, 

a 
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and there firſt jn the South Column, and againſt the third Station, * 
tand 125 3, that ts, 1 2 5 74 Poles,. that I fet in the Meridian + 
from A to the Sourhwards, and. mark the Point with the Figure 3, . 
then in the South Column againſt the fourth Station; I find 1 3 7 4, 
which I ſet in the Meridrn from 3 to 4 ; allo againſt the firſt Station 
I find 5 2 1, which I ſetinthe Meridian from 4 to5. Then againſt - * 
the {ixth Station, I find in-the North Column 1 5.5 3, which I ſee + 
in the Meridian from 5 to 6, allo againſt the ſeventh Station, which - 
15 the ſame With the firſt, Ifind x 5 9 5, which 1 ſet in the Meridian - 
from 6, and it falls upon A; whict'is the firſt Station. And thus--» 
have I done with tha South and North. Columns. OO 
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In like ſort I expreſs the Meaſures in the Eaſt and Weſt Co: 
lumns in the Parallel ZE. As finding firſt in-the-Eaſt Column 
il 2 100; I ſet it down from” A. to the Eaſtwards, and it extends 
il to B,: where I ſet 2, ſignifying my ſecond Station ; I find next iq 
if the Eafh Column 8 7 7, which 1 ſet in that Parallel from 2 to 3, - 
next-in the Well Column 8 5 9, which I ct inthat Parallel from 
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 3,to 44 and ſq 1 proceed with'the reſt, And having thus ſet down 
" the Meaſyres in:the Meridian and Paralle)J, we have alſo as it falls 
- out in this Example, two Stations expreſs d, namely A and B; 
now for the third, I take in the Parallel with my Compaſſes the 
_ diſtance A 3, and ſetting one foot in the Meridian at 3, | Ririke 
an Arch near C, alſo raking in the Meridian the diſtance 2 ;, 
and fixing one. foot in the Parallel at 3, I croſs the foreſaid Arch 
near C, the interſe&ion of theſetwo Arches is'the Point: C, repre- 
ſentingthe third Station, ESP STE 7 Cine 

_ In like ſort, 1 proceed to find the Point D E F for the fourth, fifth 
and ſixthStations z then drawing Lines, namely from thefirſt Station 
A to the ſecond B, and from the ſecond to the third C, &c, We 
ſhall deſcribe the Figure required, ABCDE F. 

Otherwiſe , - whereas -here you--Add and Subtraft the ſeveral 

Diſtances of South and North, as alſo of Eaſt and Welt by your 
Compaſſes, you may with.a linle more pains Add. and Subtra@ them 
' by the Pen, which is the better way. 
As having ſet down in the Meridian: the Southerly diſtance of 
- the third Station 1253 ,. I add thereto 1374 , which is againſt 
the fourth Station, the -ſum is 2627, the Southerly diſtance 
of the fourth Station, which I ſet in the Meridian from A to 4. 
Again, to this I add 521, ſohave I 3148, the Southerly diſtance 
of the fifch Station 45, from which. ſubtraQting -455 3 &the 
Northerly diſtance: ſer” againſt the (ixth Station, there rgfains 
1595, Which-is the Southerly diſtance of the-fixth Stationgto he 
ſet in the Meridian from A to 6. Laſtly, fron this, abating the 
Northerly diſtance of the firſt Station from the (ixih,, which 1 fiftl 
. there alſo. to be 1595, there remains o, :Shewing that I''am re- 
turned to-'the ſame: Parallel, or.Eaſt and Weſt:Line, in which ar 
firſt I began, And. in-like ſort, you may - proceed with the Eaſt 
and Weſt Columns;--and then by the interſetion of two Arches, 
find every Station as before. Fe. 

Other ways might be preſcribed, which will not be hard to'find 
of your ſelf, And as we may thus. Jay down any irregular right- 
lined Figure far more exaQaiy than by the Protrattor : So when 
it is laid down after this manner, we may caſt up the Area or 
uperficial quantity of it very exquilitely : Yea, ff there ſhould 
be-a Plot drawn (according to the Angles and Diſtances _ 

= giver 


30 The Sea-man's Pzactice, 


piven) after the uſual manner, by a Scale ſo large, that the Plor: 
ſhonld be 8n hundred times ſo great as this, yet could: not the 
Content thereof be caſt up ſo exaQtly and certainly as it may be 
here. | | 

' But I muſt not inliſt upon theſe things, they may of themſelves 
be conceived, and my intent. is only to teach then, that I be nor 
prevented of time, and by other occalions from handling thoſe things 
which 1 have here more eſpecially intended; PIIEvY ; 
| But as I have ſaid, this courſe is chicfly tobe uſed 1m-Plotting. 
large Grounds, and there indeed are graduated Inftruments, eſpe- 
cially to be uſed for other ſmaller Grounds; there is none more fit. 
than the  P1atn.T able. 
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CHAP, VE 

Of the Compaſs of the Earth; and the quantity of a Degree; 
according to the moſt approved Experiments Ancient and. 
PF Lode F .. 


ſort obſerved by divers of the Ancients: yet for ſome 
of them we cannot certainly gather what meaſures they- 
| uſed;,. others uſed: no meaſure at all', but aſſumed the 
Diſtance of placcs to be-ſuch-as it was eſteemed by Travellers to- 
be, and likewiſe the. La itude ; therefore 1t, will be needleſs to inſiſt 
upon the Examination of their Obſervations :-'others of: them which 
wefe taken by. meaſure, and which we may upon any good. ground 
redrc? to our meaſures, are theſe which follow. T2 


| Libough the Compaſs of the Eatth hath been in ſome 


Willebrordus Snellizs in.his Book entituled Eratofthenes Bat aus. - 
cites Abel Fedaz, a moſt diligent Arabian: Geographer, that lived 
about the year of- Ch:iſt-1322 , who records, that about the 
year: of Chriſt 827, certaia men skilful in the Afathemaricks, 
did by. the commandment of- their Prince Almann, meaſure 
in. the Fields of eſvpotamia- ( as he gathers ). nnder one and 


the. 
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the ſame Meridian, from the-North towards the: South; the quan- 
rity of ' a Degree; and found it ro be 56 Miles, | dr ſomewhat more. 
The (quantity of | 'their- Mite ;/: according<to '1Aphrag anne , / was 
4000 Cubits, or 6500 Feet, whence the quantity of a- Degree 
ould be 3 36000- Feet ;, but of the length of- their: Feet we are 
ſomething uncertain £ only they define it to be {o lang as the extent 
of 96'Barley-corns laid fide by"lide;; whereas: the Khynlayd Foot, 
accarding t0 Tryal by him: made;' ts{þut the extent 'ot '9o Coras 
laid in like:manner.; (othat if there: benocinequality tn the Grains, 
then: 90 Arabian: Feet are equal'to :96-! Rhyuland-Feer, But 96 
Rhysland-Feet are found to be about: 91 + Engl Feet , therefore 
alſo-by the Rule of Proportion, 339000 Arabian-Feet do make 
of our Ezs/iſþ Feer 370222. Sothat.according to this Experiment 
of- the Arabian, ' a degree ſhould contain:37022.2. of 'our Englyb- 
Feet. And before we have found by the':Obſcrvations. taken. at 
London and York, and by the diſtance-of:'the- Parallels mealured, 
that a Degree contains of our Ergliſb-Feet '367200, The dif. 
ference is only 3022. Feer, that is, about the 757 part of a depr. 
or halt -min.. 324? BY | 
He cies next Alhazen the Arabian; who in his Book de Cre= 
puſculis;' dectartes the Compaſs of the'Earth/to be 2 40000co.Paces, 
10 that proportionally: there muſt be 1n one: degr., 66.57 5, 3.Paces, 
that i5'3:3.3353' Arabian-Feet,, And ſeeing the go Arabtan+ Fees 
make of our Evglif-Feet 99 5, therefore by. the Rule of Pro- 
portion 33333 3 Arabian-Ftet, make of our Eng/i/o+Feet 3672 83. 
So that. according to Alhazen, there ſhould-be ina degr., 367283 
of our E»glih Feet, differing from the Experiment which .] made 
only. $3 Feer in ddegr.c” 7 fl 23 bh onghrn tf orgy needs 
| have not ſtrained theſe .numbers:to bring them-to this near- 
nels, they are the ſame in eff-RQ: which are ſer down by Syelius 
in his Eratoſthenes Batavus, who with great induſtry and judge- 
ment. hath compared the meaſures of the Ancients, and the 
meaſures uſed by ſeveral Nations 1n theſe times, with the Rhyze 
hani-Foot. Much leſs have | ſtrained my.own numbers to draw 
them up to theſe: Bat on the contrary, I, confefs upon the 
{izht of his Book, obſerving the great pains and induſtry which 
he profefſeth himſelf to have beſtowed, and which I doubt not 
but he did employ 1n making his Experiment , and, how 2 woe) 
ound.. 
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found the meaſure of 4-degr: td:be;much leſs. than-mine; as- we 


ſhall after ſhewz I begad10: doubt: that l-had- not-made; ſufficient 
allowance: tor the-unevenneſs. a4he ways ,-and- for ſome ſmall 
bendings , ſometimes to-the right hand, ſometimes- to the left, 


the Obſervation.- whereof 1 wittingly ;negleRed, to. ſpare' time 


and expence. : For I did-often Obſerye a-Mile:or two before me, 


Tome Mark. is the High-why, -noting;the degr. and meaſuring to ic 


in the way, negieRing| ta; Obſerve: the-intermediate-ſwerving. of 
the way, ' ſometimes three--or four! degr..;towards the right hand, 
ſometimes as: much to-the lefc-; -but. making ſuch allowance for that, 
and for the unevenneſs as I judged ſafficient. And ſome men may 
think, that- the exact Obſervation of theſe lefler things thus 
negleRed, and regulated only by judgment or conjeQure, might 
deceive me much : But they: may. conſider, that if there be two 
places a Mile-diftant, that is, in a right Line 320. Poles, if you 
meaſure from one of theſe places towards the other; not in that 


right Line, .but always ſwerving from it by an Angle of four degr. 


ſometimes to the right hand, ſometimes 40 the left, -till you come 
to that other place ; [ ſay, that notwithſtanding all theſe ſwer- 


_ vings (if there be nothing elſe to augment the meaſure) -it will 


not amount to 321, Now -:conlidering-that 1: had:all. the way; 


as occalion” required, -made fuck allowance: as: ſeemed convenient, 


and ſo-found 367200 Feet ina.degr.: before. I compared; it with 


- the meaſures taken by. any other ,' | reſolved not to diminiſh nor 
- to augment the nyumbers*thus ariling by my- Obſervations, Mea- 


ſures, and Allowances, in reſpe& of.the Qpinions, Obſervations, 
or Meaſures of: any other man, until there he: made ſome ;Expe- 
riment more evident. and exaCt than any yer extant. And 1 am 


» fomething the more confirmed-by: the-near agreement- of - theſe 
- two teſtimonies before recited, ' both exceeding me a little in the 
. meaſare of a degr. But we cannot confidently reſt upon them, 


becauſe of that inequality which may be of Corns or Grains ;; for 
theirs may haply be fomething greater or leſs than ours, 

Both theſe meaſures of a degr. do tauch exceed the quantity of a 
degr. found by Snefiizs, but when he compares them with his own 
another way, namely, 'placing the' Barley-Corns ſo that they 
may not he fat, but be ſet up edgewilſe, and ſo by 96 Corns to 


- make a Foor, and by ſuch Feet to meaſute'a Degree ; then he 


bnds 
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nds that the quantity of a Degree, according to the. A-abians, 
is much leſs than by his Experiment-ic ſhould :bezi-bm'ififome 
be laid flat, and others ſet-up" edgewiſe,!the Arabian mexfure'bf_ 
a Degree will agree with his.' And. fo: he propoſerh this-ddubt; 
Whether the 96 Grains, whereof the Arabinx#.Foor-Yorh! confift, 
muſt-lie flat or be ſet up edgewiſe, or. ſome of them 10. lie flar, 
and others to be ſet up edgewife. ' Bur" ir: is mbſt probable rhar - 
they muſt lie flat ,- that being: the poſition which: they: are. apt 
pnto by nature $ they cannot be et edgewiſe-wihkhout muth.rroubls, 
efpecially ſo many together' as make/the-lengiin'of © a Foot'z:und 
fo the Arabian meaſures of '# Degree 'Yoth near-agres with: this:of 
mine, | LL OED DIS TOP ED EL Y TH18 
We come next to: hear the determination of -Prolemy of Alex: 
andria, whoſe authority: and credit in the-ſolution. of this Que- 
ſion, 1s not infertour to any of- the Ancients. . © He. affirms \the © 
Compaſs of the-'Earth to be #80600 Seadixms; and the quantity - 
of 'a Degree 509 Stains ; the fame (as Strabo faith m lis ſerond- 
Book. of ' Geopraphy:) ' was before affirmed by Poſidonixe.'! Alfo 
Ffartin Tyrier (before Prolemy') had determined thei quantity - 
of adegr. to be 500 Stadiums Pele confirms ir,-.not: ſimply - 
from their Relations, but as it ſects from his own experience, - 
and' that by ſome- meaſifes 'diligently 'taken, for- in: the eleventh = 
Chapter of the firſt Book of his Geography he hath theſe words 
Sed in hoc' quogue' rebte” ſentir, partom**nnam\, quales oft cirtulms 
maximu trecentorum' ſexaginta; qttingenta is terya conſtituere State, © 
id enim confeſſis dimenſinibus conſonum exiſtit, Allo'lib, 7. cap. 5. 
Ita ut pars una, ſeu gradus unus quingenta contemeat Stadia, quem" 
admodum” ex diligentibus deprehenſum eff dimenſionihus.” Now a © 
Stadiums not -only among the Greehs,. but as appears by Herodotrer - 
amongſt all other Nations of 4ſia atid in Epyj8;"did conſiſt of 
609 Foot , therefore a Degree according-to Ptolemy; muſt contain © 
300000 Peet; But the Egyptianor AMleranirian-Foot was much- © 
greater than 'our Foot, for as we have before ſaid, the anciem 
Rowgan-Foot is greater than onrs, and the Epypiau-Foort was © 
much 'greater than the Royan : for it is- often; teſtified by: Hero * 
_ Atechanicu, that five Alrzangrien-Feet make fix Komgy-Feet. And 
Mr. Syeſiw hath very ingenioully gathered: both from Philandes- * 
and otherwiſe, that the. Rhynlang-Poot is equal to the ancient 
lo Mn Roman 
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Roman-Foot ; therefore alſo five Alexandrian-Feet are equal te 
lix Rhjnland-Feet : So that:by the Rule of Proportion, 300008 
Alexandrian-Feet, will make of | Khynland- Feet 3 60000, But by 
the ſize 'of our Englifh-Foor,, which was ſent him from the Lron 
Standard. in G#i/d: Ha#, he finds it to contain but 968 ſuch parts 
as the Rhynland: contains r000 : So that 965 Rhyulana-Feet are 
equal to 1000 \Engliſb Feet, or 121 Rhjnland-Feet are equal: to 
125 Engliſh Feer. Therefore alſo by the Rule of Proportion, 360000 
Rhyuland Feet are:tqual to 371900 of our Engli/-Feet. Therefore 
according to. Frolemy, there are contained in a Degree 371900 of 
our Enghf-Feet.. But by our fore-mentioned Experiment made 
between York and London, we find only 367200 Feet ina degree, 
being leſs than Protemy's by 4.700 Feet, that is, by g3 part of a deg, 
or Z of a min, and little more. | 
Fernelizs, a_ Modern Author and Learned. Phyſician, meaſuring 
the way by Revolutions of a Wheel, and the Latitudes by Ob- 
{cryation , finds in a degr. 68 {tal5an Miles, . and 96 Paces, the 
Pace which he-uſed being more than 5 of . our :Englz/5-Feet, But 
beceuſe he handled not the Problem exaQtly, and 15 ſuſpeRted by 
Snell (though I think without cauſe) 'to have grounded his Con- 
cluſion rather upon the Experiment of the Arabiars before ſet down 
(wherewith it doth neatly agree) than upon. his own, we will inſiſt 
no longer upon it, - 1 TR: Tee þ 
We come'in the laſt place to the Experiment of Wilebrordus 
Snellina, a Hollander, made in the Netherlands abont 20 years paſt, 
We ſhall not need to recite the-pariiculars of it, being extanc 
at large in his Book before mentioned :. but in concluſion, he finds 
In a depr. - 342000. Rhynland-Feet. Now a Rhjnlaxd-Foot (as 
he hath there ſhewed, comparing. both together) is greater- than 
ours, and that in ſach, Porportion, as 1000 is to 968; {and fo 
much, 6r little more, it appears to be by that Model of the Rhyy- 
land Foot - Printed in his Book ) therefore 96S Rhyn}and-Feet 
muſt make 1000 of ours; and hence by the Rule of Proportion, 
342 000. Khjnland:Feet, will make of our Engliſs Feet 35 3306, 
So that. there ſhou'd be in a, degr. only 353306 Feet, which is 
lefs than-we have before found in a degr. by 1 3894 Feer, that 
1s,. by the 34 part'of a'degr. or 2 & min. and ſomething more. He 
was 2 man doubtleſs of lingular induſtry and knowledge, and of 
| # ES _ 
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wuch exerciſe in the 1dathematicks, and it may be was well expe. 
rienced in this particu'ar, touching the Geomerrical Menſuration. 
of Diſtances , and he hath beſtowed much pains and diligence in 
this Experiment, as by his Book appeareth. But if he had by a 
Chain meaſured the Diſtance of his two utmoſt Stations (if the 
ground would permir, which I ſuppoſe it would not ) or atleaſt- 
wiſe if his mza'ured Stations had been further diſtant z I conceive 
he would have found a'greater Diſtance in his two mmoſt places 
of Obſervation. But if a iman, intending to' find the diſtance 
of two places, meaſure only the 555 part of that Diſtance, and 
by that meaſured Line and the Angles, think to find their true 
Diſtance z whether he do it immediately from the two Meaſured 
Stations, or immediat: ly by help of others obſerved from them, 
he may ealily fall into ſome notable Error, For though the Pro- 
blem be exaRly true in Geometrical Demonſtrations, how ſmall 
ſoever the meaſure be, yet it is not ſo in ſenlible and experimental 
Pratices, by reaſon of the weakneſs even of the beſt Eye, and 
the imperfeRion of the Inſtruments themſelves, and in their uſe. 
And belides that there were many Stations obliquely ſituate 
4-man cannot allwayes hit the juſt middle of that Turret, Steeple, 
or other mark which he obſerves. ; neith:r when he comes to make 
his Station there, can he allwayes place his Inſtrument juſt ar the 
concourſe of his former viſual Lines, by reaſon of other impe- 
diments. Beſides the force of the wind in (ſuch eminent places, 
and moreover, that amongſt ſo many Steeples as there are in ſome 
Towns, there, a man may at ſome time miſtake one for another, 
And it there ſhouid happen no notable Error , by reaſon of any 
or of all theſe Caſualties, yet mi3y rwo minutes, in the difference 


of the Latitudes of two places be ealily miſtaken, eſpecialy being 


derived from the Latitudes of thoſe places which are very rarely 
ſet down true to a minute. 

If it be objeRtcd, that I might as well be ſo much miſtaken in 
the differences of the l:tituce of York and London 

I anſwer, it 1s not ſo likely, becaiſ: I had the opportunity of 
obſerving the Summer Solſtitial Altitude of the Sun in both places, 
wherein I had no neceſſary uſe of the Suns Parallax nor Refract, 
nor of the Table of the Suns Declination, any of which my caile 
more than a min, error, in finding the Latitude of either place. 
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much exerciſe in the 1athematicks, and it may be was well' expe. 
rienced in this particu'ar, touching the Geometrical Menſuration; 
of Diſtances , and he hath beſtowed much pains and. diligence in 
this Experiment, as by his Book appeareth. Bur if he had by a 
Chain meaſured the Diſtance of his two utmoſt Stations (if the 
gtound would permir, which 1 ſuppoſe it would not Yor atleaft-. 
wiſe if his mzaured Stations had been further diſtant z I conceive 
he would: have found a'greater Diſtance in his two wimoſt places 
of Obſervation. But if a man, intending to find /.the diſtance 
of two places, meaſure only the 575 part of that Diſtance, and 
by that meaſured Line and the Angles, think to fipd'their true 
Diſtance ; whether he do it immediately from the: two Meaſured 
Stations, or immediat: ly by help of others obſerved from them, 
he may ealily fall into ſome notable Error, For though the Pro- 
blem be exaRly true in Geometrical Demonſtrations, how ſmall 
ſoever the meaſure be, yet it is not ſo in ſenlible and experimental 
PraQices, by reaſon of the weakneſs even of the beſt Eye, and 
the imperfe&ion of the Inſtruments themſelves, and in their uſe. 
And belides that there were many Stations obliquely. ſituate 
amman cannot allwayes hit” the juſt middle of that Turret, Steeple, 
or other mark which he obſerves ; neith:r when he comes to make 
his Station there, can he allwayes place his Inſtrument juſt at the 
concourſe of his former viſual Lines , by reaſon of other impe- 
diments. Beſides the force of the wind in ſuch eminent places, 
and moreover, that amongſt ſo many Steeples as there are in ſome 
Towns, there, a man may at ſome time miſtake one for another, 
And if there ſhou!d happen no notable Error , by reaſon of any 
or of all theſe Caſualties, yet may rwo minutes, in the difference 


of the Latifudes of rwo places be ealily miſtaken, eſpecialy being 


derived from the Latitudes of thoſe places which are very rarely - 
ſet down true to a minute. py 
If it be objeRed , that I might as well be ſo much miſtaken in 


the differences of the latitude of Tork, and London - 


I anſwer, it 1s not ſo likely, becauſ: I had the opportunity of 
obſerving the Summer Solſtitial Altitude of the Sun in both places; 
wherein I had no neceſſary uſe of the Suns Parallax nor RefraRion, 
nor of the Table of the Suns Declination, any of which may cauſe 
more than a min, error, in finding the Latitude of either place. 

| F Belides 
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Befides, if mine Error in thoſe Obſervatians ſhould be full as 
much, yet would not in the Concluſion be half ſo much, becauſe 
the difference in Latitude of the two places of my Obſervation is 
more than twice ſo much as that of his, 

: About the year 1672 Mounſicur Picart publiſhed an Account 
in French, concerning the meaſure of the Earth, a breviate whereof 
may be feen-in the Philoſophical Tranſattions, Nam. 112, wherein 
he concludes one Degree to contain 365184 Emgl/h Feet, nearly 
agreeing to Mr. Norwood's Experiment, 

But let this ſuffice, leaving every man to embrace that which 
be ſhall beſt approve. Both our Experiments do ſufficiently con- 
vince that common Errour of counting only 300000 Engli/þ-feet 
to a degr. beſides the conſent of other Obſervations before recited, 
ancient and modern. 

Mr. Snellias hath further in that Book of his, entituled Exa- 
tofthenes Batavns, with much diligence compared ſome ancient 
meaſure, as alſo the meaſures of ſundry foreign Countries with. 
the Rhynland-Footyz and amongſt the reſt,, our Zng/iſo Foot, ac- 
cording to a lize thereof to him ſent from the ſtandard in Guild- 
Hall, (from whence alſo I had about 2o years paſt, the lize of that 
Foot, which I have uſed in this meaſure, ): we ſhall not need to 
repeat thera all , becauſe his Book 1s extant: Some of them are 
thele following , which we here compare ro our Engliſp Foot 
as he hath there done to the Rhynland, that ſo any of them may 
be the more ealily reduced into our Feet. Therefore dividing the 
Engli/h Foot into a thouſand equal parts, we ſhew how many of 
thoſe parts are contained in other ancient and Foreign Feet | 


Anciert Feet compared with onr Engliſh- Foop 


Of ſuch parts as the Exg1;/b Foot contatas ] 000 
Ancient Roman: Foot contains 1033 
Anctent Greek» Foot contains: 1076 

., I Babilonian-Foot contains I21T 
Fhe Alexanarian-Foot contains F240: 
Antich;an-Foot contains EG: 1405 


Arabian-Foot contains 
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Foreign Feet compared with our Engliſh Foot: 


Of ſuch parts as the Engl; Foot contains 1000 

C Rbjzland-Foot contains | 1033 

Dort- Foot contains 1085 

Aiddleburgh-Foot contains 992 

Amſterdam Foot contains 934 

| Antwerp Foot contains : 939 

The £924mn-Foot contains 939 

| Ha frian-Foot in Denmark,contains 965 

| Paris Foot, called the King's-foot contains x090 

Ven ce-Foot contains L157 

T 01edo-Foot- contains | 896 

Noremberg-Foot contains r006 

L £:rasbwrg Foot contains 92Q 
CHAP, VII. 


Of dividing the Log-line, and reckoning the Ships way, 


Here be four things, upon which the PraQice of Naw 
gation 1s eſpecially -grounded ; namely, the knowledge 
of the Longitude, Latitude, Courſe, and Diſtance, 

Touching the Longitude, rhough it may be found by the 

other three, yet hitherto there hath not been delivered any pene- 

ral Rule true and praRicable, whereby the Longitude of places 
might be immediately and ordinarily found of themſelves, The 

Latitude of places may immediately be found by Obſervation of 

the Sun and Stars, as Wehave formerly ſhewed in the Appendix 

to the Dolirsue of Triangles: The Courſe by the Compaſs, the 

Variation being duly obſerved , wherein we have many good 

Mariners very expert, this we have alſo handled in the De&rine 

of Spherical Triangles. The Diſtance run is found ofit ſelf by 

the Log-/ine, whereof we are here to fpeak, 

Sn The | 
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The ground of finding the Diſtance run by the Log-/6e Is meerly 
conjeRural, being ſounded upon this Opinion, lhat 5 of our 
Feer make a Pace, and 1000 fach Paces makea Mile, and thar 
60 ſuch Mi'e: make a Degrees fo that a Degree ſhould contain 
300000 of our fcer. Bur it appears not only by this Experiment 
but even by all others that were ciligently taken , and their mea- 
ſares to us known, that , there is a greater number of our Feet 
contained in a Degree. 

There be three things (as I conceive) that have cauſed this 
Error to be commoniy rezeived and tolerated, The one, fox 
that it doth ſomewhat conterpoile another contrary Error in 
the Pratice of Navigation ; namely, 11 the uſe of the Plain Char, 
for the Error Which is there committed by making every 
Parallel equal toihe Equinoctial, and fo every Degree in them 
greater than they ſhou'd be, 1s ſomething moderated by this 
Error ; whereby the meaſure of adegree 1s eſteemed lefs than 
tadeesd It 15. 

For Inſtance; It 1s evident by the Globe, that the Meridiang 
concurring in the Poles grow nearer and nearer together, as they 
grow towards the Poles; Infomuch, as if two Meridians be diſtant 
in the EquinoRial, io degrees, that is 600 Miles, the ſame 
Meridians tn the Latitude of 35 degr. will be diftant little more 
that 490 Miles. Now tt unt6 every Mile we accourt according 
to the former Experiment 6120-Feet, then 13 the diſtance of thoſe 
two Meridians in that Parallel 3002000 Feet. In Jike ſorr 
the P/a'n Chart, 10 deg. of thar Parallel (a« of all other;) is made 
equil co 10 d:g. of the EquinoCtial or Meridian , fo that the Dj- 
ſtance of theſe two Mcridians will upon the Pl. Chart be 6c0 
Miles, but one of theſe Miles contain; only 5000 Ferr, fo that 
the Diitaiicc is but 3 000000 Feet, equal to the former. 

And although theſe Errors 1n other caſes do not juliy ballance 
one another, as in this Example, yet that of the P/ain Chart is 
aiwaiys ſom:thing moderated by this other, and ſo much the more 
by how much they are nearer to the aforeſaid L.titade, 1 graqt 
that is only ſo when the Courſe 1s near unio the Eaſt or Weſt 
Points ; but withal, I ſay that this Kind of reckoning 1s (in a 
manner) then only uſed : For he that runs any Courſe near the 
M.ridian Souther'y or Nottherly, hatha more certain way of 
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reckoning, namely his Latitude , which he finds daily by the Ob- 
fervation of the Sun and Stars, upon Which he will depend, either 
negleRing, orat leaſt not regarding his dead reckoning, Yea, 
(if ir may be) never caſting the Log ſo much as once in ſuch a 


| Voyage, having a more ſure ground for his reckoning, But in a 


Courſe that is near the Eaſt and Weſt ( foraſmuch as there 15-no 
way diſcovered for finding the Longiiude ) he is driven of neceſ- 
lity to make uſe of his dead reckoning. 

We might add moreover, that the principal Voyages of this 
kind , I mean of thoſe which conſiſt of Courſes much Eaſterly and 
Weſterly, as to and from.the Weſt Inazes, and the Parallel o! Cape 
bon Eſperances, are near unto this Latitude of 35 degr, ſothat as 
ſome of them are more Southerly , others of them are more. 
Northerly. | 

But to infiſt no longer upon this, I ſuppoſe a ſecond cauſe to be, 

or that men commonly delire to have their reckoning before their 
Ship (as they ſay) that they fall not with a place before they look 
for it : And this comes to paſs, whileft the miles are accounted 
Icſs in meaſure , and ſo more in number than they are indeed. 

And thus , though there may ſeem to be ſome commodity in 
theſe Errors , eſpecially when they do nea1ly ballance one another , 
yet becauſe they jeldom do ſo, but allways leave men in uncertain- 
ties, and ofrentimes in great perplexity and danger, it is much 
fafer and better to reje&t them both , and co embrace thoſe ways 
which are evidently grounded upon truth, though there may be 
in ther ſome more difficulty at the firſt, Yet I confeſs, that he 
which re'o:ms one and not another, may ſome times err ſo much 
the more thereby. And I doubt not, but many would reform 
them both, if they could certainly do ſo. 

Therefore a third cauſe of admitting and. retaining this. Error 
ſeems to be, for that there hath been no way delivered from evi- 


' dent and certain Grounds for the reifying of ir. I doubt not but 


many have found Errors in their Reckonings, arifing from hence, 
that they account only 309000 of our Feet to a Degree z bur 
not knowing certainly where to ly the fault, have imputed ir 
ſometimes to ill Steerage, otherwhiles to the variation of the 
Needle, orto ſome miſtake in their Reckonings, or to ſome Error 


in their Plots, or to ſome Current, or ſuch other accident, and ſo 


the 
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the Error hath reſted unreſormed. Wherefore although the 
praQical performance of this Problem for finding the Citcumfe- 
rence of the Earth, or the quantity of a Degree on the ſame, have 
many {ingular uſes which 1 cannot now touch; yet that which 
amongſt the reit 1 cheifly aimed at, was , that we might have a 
more ſure and evident ground for dividing the Zog-line , and for 
reckoning the Ships way or diſtance run more truly upon any Rumb 
or Point of the Compaſs than formerly, 

And now to apply it to this purpoſe , we have noted before 
(Chop.2.) that by the Experiment there expreſſed , we find ina 
D-gree on the Circumference of the Earih ang Sea , 367200 of 
our Engliſh Feet. Wherefore retaining {till the ſame diviſion of 
degr. into 60 Miles or 20 Leagues (as ha h been formerly uſed) 
a Mile will contain 6120Feet, or 1020 Fathoms : and (oa League 


"Ccntains 18360 Feet, or 3060 Fathoms, for dividing 367200 by 


60 the Quotient is 6120, &c. Thus then 60 Miles being a Degree 
every Mile is 6120 Feet, 

Now ſuppolang the time of the running out of the Zop-line te 
be meaſured by a Half-minute-glaſs , it we obſerve how many 
Feet or Fathom ſhe runs in half a Minute , we may thereby find 
her way for an hour or 4 hours, or for any other time propoſed. 

As admit there runs out of the Log [ne in half a minutes ſpace 
51 Feet, or 8% Fathoms, and you would know what way the ſhi 
makes every hour after the ſame rate; ſay by the Rule ofPco- 
portion , : —- 

If c& Minutes give 51 Feet 
what gives 60 Minutes * Or, 

If 1 Minute gives 102 Feet, 
what gives 60 Minutes ? 

And ſo multiplying, you ſhall find 61 20 Feet, which is one Miles 
Or, it you would find her way four for hours, which is 2 40 Mi- 
nutes; ſay, 

As x minute, 1510 proportion to 240 Minutes , 
Soare 102 Feet, to 24480 Feet, or 4 Miles. 
Or , if you would have in Fathoms , ſay, | 
As 1 Minute, is in proportion to 240 Minutes ; 
So is 17 Fathoms, to 4080 Fathoms , the Ships way in 
four hours, 
The 
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The like is to be conceived, if your Glaſs be for any other quan” 
tity of time above or under a Minnte, 

' Some have thought that the way which the Ship maketh, may 
be known to an old Seaman by experience (as they ſay) thart is, 
by conjecure, which Opinton makes ſome negle& the ule of the 
Top , leſt they ſhould be accounted young Sez-men, But as he 
that rides often will have ſome near gueſs how far the pace he rides 
will carry him in an hour (becauſe he hath often obſerved ir 
formely 5 ) ſo he which hath often ſailed, and kept an account of 
the Ships way by the Zog , will be able to give ome near eſtimate 
of her way Without the Log. But it is incident to ſome men to- 
have ſuch a conceit of this their. eſtimate, that they think it more 
certain than. the Rule it ſelf , from whence it is derived , eſpecially 

if it chance to anſwer their expectations at ſome times. | 
' lr is thought allſo that the Ships way may be known by two 
Marks on the Ships [ide, but this is doubtleſs very uncertain, buth 
by reaſon of the ſhortneſs of the time, and in reſpe& of the 
dead water (as they call it ) by the Ships {ide. Eor the water 
which is near the Ship, is drawn along with the Ship in her moiton, 
and ſo much the more , by how muck it 15 nearer 

But if any delire to. make tryal of this way, it is to beconſi- 
dered, that 17 Foot is 33s part of a mile, and 10 ſec. of a 
minute is 52s part of an hour : Therefore if there be two Marks 
on. the Ships [ide diſtant 17 Feet, it the Ship run the diftance of 
theſe two Marks 1n 10 ſec. (he runs a mile in an heur, itin 5 ſec. 
wo miles an hour , if ſhe runs that diſtance in 2 ſec. ſhe runs 
5 miles inan hour, And ſoalways dividing 10 fec. by the num- 
ber of ſec. in which the Ship runs in that diſtance , the Quotient 
ſhews the miles and parts of a mile ran in an hour. | 

But if the diſtance of thoſe. two Marks be 34 Feer, if ſhe run it 
in 20 ſec. it ts after a mile an hour, if in 10 ſec, two mites an 
hour, if in 5 ſec, four miles an hour: and fo always di viding 
20 ſec. by the number of ſeconds, in which the Ship runs thar 
diltance, the Quotient ſhews how many miles the Ship runs in 
an hour. As if the ſhip run that diſtance of 34 Feet in 8 f{ec. 
then dividing 20 by 8, the Quotient is ,242 ſhewing that ſhe rurs 
2; miles in an hour, Or, if you can c onveniently make the dl- 
ſave 87 the 99 Marks on the Ships Bar 10 be $a Peer (or tho 
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farther they are diſtant the better ) then it the Ship run that di- 
ſtance in 3o ſec. it isamil ean hour, if in1o ſec, it is 3 miles an 
hour , and ſo alwayes dividing 3o fec. by the number of ſ:conds, 
in which the Ship 1s running that diſtance, the Quortent ſhews after 
that rate how many miles the Ship rans in an hour, 

Othet wiſe you may dothus, Divide 17 Feet 1nto ro parts, and 
ſet as many of thole parts oa th: Ships fide, as conveniently you 
may, which according to the Ships lengih w:Il be more or tewer. 
Then when the Ship ru:s one of thoſe parts 1n a ſec, of time, it 1s 
a mile an hovrz; when two, it is two miles an hour ; when five, it is. 


five miles an hour. And in genera], if you divide the number of 


parts run by the time of running accounted 11 {.:c. the Quotient 
thews what number of miles after that rate are run in an -hour, 
As it (he run thirty of thoſe parts in five ſeconds, 1c is [ix miles 
an hour; for dividing 3o by 5, the Quottent 1s 6 , fo it ſhe run 
forty two of thoſe parts in 10 ſeconds, dividing 42 by 10, the 
Quotient is 4 52, which {heweth the $hips way at that time to be 
after the rate ot four miles and two tenths of amile in an hour. 
But for keeping this account of time, it may be done either 
by a Sand-glaſs for that purpoſe, or by pronouncing certain 
words or numbers : as the time whercin a man tells twice 60 
pronouncing every number as faſt as he can conveniently and di- 
ſtintly, 1, a bout a minute ſo that the time wherein a man is 
numbring 60, is half a minute or 3o ſeconds ; and whilſt a 
man 1s numbring two (as one and twenty, two and twenty) 1s 
a ſecond , and ſo whileſt a man is numbring from.twenty to thirty, 
1: five ſeconds; from twenty to forty, ten ſeconds, &c. butin 
numbring from one and twenty, you may obſerve the ſame times 
as in numbring from one and twenty to forty, and this will not be 
hard to do, tor whilſt a man pronounceth one and twenty , two 
4nd twenty, three and twemy, &c. there remains a certatn Im- 
preſſion in the Fantalie, whereby a man 1s able in the ſame times 
ro pronounce one, two, three, &c. And although this Rule of 
rumbring twice 60 for a minutes ſpace be not general to all men, 
becauſe ſome are ſwifcer or lower in their pronunciation than 
others; yet after this Example, a man making ,tryal, may frame 
a Rule to himſelf, whereby he may come ſomething near the 
truth, TN: Fe 

But 
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- But leaving theſe; we come.to! the diviſion. of” the Log:line, ac- 


cording.to the Half minute-glaſs, which is. more uſual. and. cextain. 


And conſidering that half. a.miaute is.of- an Hour.the 555 party, there- 
fore the. Shigs way running, 5.1. Feet in- half- a: minute, is a Mi 
an hour; if. ſhe, run twice ſo. much,. that is,. 102 - Feef in, half. a 
niinate, iris two Miles-an hour ,, if thrice ſo.much, it is.three Miles 
at: hour : and.in general,, how, many times 51 Ecet ſhe runs in half 
a minute, ſo many. miles is-her way for.an.hour,. . Therefore leaving 
halt a ſcore Fathoms, or. mare-from the Log,, that'ſo it may. be qut.of 
the Eddy. of the Ships wake, before.you begin..to. accoynt .or- turn 
the Glaſs, if there you. make a. Mark for the. beginning, .and fo 
51 Feet from thence a. Mark of one Knot, and. 51 Feet further a 
Mark of two. Knots, and '5.1- Feet farther. (that is, 1.35 Feet from 
your firſt Mark), another Mark of. three Knots; and ſo proceeding, 
look how many Knots are veered. out in bajf a. minute, ſo many 
miles is the Ships. way, for an, hour, Now. for that which is veered 
om more above the jult meaſure.of a Knot or Knots, you may allow 
for every five Feet the tenth part of a. Mite- moſt 1. As, admit, ſbe 
run-5, Knots and. 25 Feet in half: a minute; then. is her way-ac- 
cording-to 5*5, or 5 Miles and a half in an: hour, -if 6, Knots: and 
10 Feet, it is 65 Milesin an hqur, &c. + SO Eno 

But according to- the .common Onivion of 5009 Feet to.a Mile; 
and. 60 ſuch Miles to a Degree, there. ſhould be ſomething leſs. than 
7 Fathom, namely, 4.14 Feer ta a Knot. -_ OO tad, 
And although he which veers the. Log+/5e be careful to gyer- 
hale it ſo flack, that it may not draw forward the Log, yet (no 
doubt) it doth loſe ſome way, foYowing. the Ship a little as 1t is 
drawn by the Line, and withal by che Eddy of the Skips wake, 'and 
ſometimes alſo js caſt forwards by the. Wind and Waves, when they 
come after the Ship : .ſo that for theſe cauſes, it'is like, there may, 
ſometimes be allowed three or four Fathoms more: than. js veered 
Ont , but this (as a thing mutable aqd. uncertain), being ſometigzes 
more, ſometimes leſs, cannot be brought to any-certain Rule, but 
- y allowance may be made as a man.in his experience and dilcretion 

nds fat. Mo rw es rooggg 

If you would divide the, Zog-line ſo as ir might give the Ships 
way 11 Centeſms, or the hundredth part of a degree, and fit it. to 
: Sall-mingte-glals z Then Going ine updrediN. paty of x degyes 
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farther they are diſtant the better ) then. it the Ship run that di- 
ſtance in 3o ſec, it i1samil ean hour, if into ſec, it is 3 miles an 
hour ; and ſo alwayes dividing 3o fec. by the number of ſ:conds, 
in which rhe Ship is running that diſtance, the Quortent ſhews after 
that rate how many miles the Ship rnns in an hour, 

Othe wile you miy do thus, Divide 17 Feet into 10 parts, and 
ſc as many of thoſe parts oa th: Ships {1de, as conveniemly you 
may, which according to the Ships lengih w.ll be more or tewer. 
Ihen waen the Ship ru's one of thoſe parts 1n a ſec. of time, it 15 
a mile an hovrz when two, it is two miles an hour ; wien five, it is 
fve miles an hour, And in general, if you divide the number of 
varts run by the time of running accounted 1n {-c. the Quotient 
thews what number of miles after that rate are run in an -hour, 

As it ſhe run thirty of thoſe parts in five ſeconds, ic 15 lix miles 
an hour; for dividing 3o by 5, the Quottent 1s 6 ; fo it ſhe run 
forty two of thoſe parts in 10 ſeconds, dividing 42 by 10, the 
Quotient is 4 72, which {hewetk the Ships way at thattime to be 
after the rate ot four miles and two tenths of a mile in an hour. 

But for keeping this account of time, it may be done either 
by a Sand-glaſs for that purpoſe, or by pronouncirg certain 
words or numbers: as the time whercin a man tells twice 60 
pronouncing every number as faſt as he can conventently and di- 
ſtintly, i> a bout a minute z ſo that the time wherein a man is 
rumbring 60, is half a minute or 3o ſeconds ; and whilſt a 
man 1s numbring two (as one and twenty, two and twenty) is 
a ſecond , and ſo whileſt a man is numbring from twenty to thirty, 
1: five ſeconds; from twenty to forty, ten ſeconds, &c. but in 
numbering from one and twenty, you may obſerve the ſame times 

as 11 numbring from one and twenty to forty, and this will not be_ 
hard to do; tor whilſt a man pronounceth one and twenty , tw9 
4nd twenty, three and twenty, &c. there remains a certain Im- 
preſſion in the Fantalie, whereby a man 1s able in the ſame times 
ro pronounce one, two, three, &c, And although this Rule of 
rumbring twice 60 for a minntes ſpace be not general 10 all men, 

becauſe ſome are ſwifter or flower in their pronunciation than 
others; yer after this Example, a man making tryal, may frame 
a Rule to himſelf, whereby he may come ſomething near ihe 
truth, es 

But 
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 - Bat leaving theſe, we come. to! the diviſion. of the Log: l:ne, ;ac- 
cording to the Half minute-glaſs, which is. more uſval. and. cextain. 
And conſidering that half a. miaute is.of an four. the 555 part;. there- 
fore the Shigs way running 51 Feet in- half a: minute, is a Mile 
an hour , it ſhe. run twice ſo much, that is, 102 Feef 1n. halt. a 
niinute, itis two Miles-an hour ; if thrice ſo.much, it is. three Miles 
an.hour : and in general, how, many times 51 Eczt ſhe runs in half 
a minute, ſo many. miles is-her way for. an. hour, Therefore leaving 
halt a ſcore Fathoms, or more from the Log, that ſo it may be qut.ot 
the Eddy of the Ships wake, before you begin.to accoynt or turn 
the Glaſs, if there you. make a. Mark for the beginning, and fo 
51 Feet from thence a. Mark of one Knot, and. 51 Feet further a 
Mark of two. Knots, and 5 1. Feet farther (that is, 135 Feet from 
your firſt Mark) another Mark of three Knots; and ſo proceeding, 
look how many Knots are veered out in half a minute, ſo many 
miles is the Ships. way, for an, hour. Now for that which is veered 
out more above the jult meaſure of a Knot or Knots, y.ou may allow 
for every five Feet the tenth part of a Mitle-almoſt..,, As, admit ſbe 
run 5 Knots and 25 Feet in half- a minute; then is her way ac- 
cording to 55, or 5 Miles and a halt in an hour, if 6. Knots and 
10 Feet, It is 65 Miles in an hour, &c. _ | | 

But according to the common Opinion of 5.000 Feet to a Mile, 
and.60 ſach Miles to a Degree, there ſhould be ſomething leſs than 
7 Fathom, namely, 4.14 Feer to a Knot. 

And although he which veers the Log-/ire be careful to over- 
hale it ſo flack, that it may not draw forward the Lop, yet (no 
doubt) it doth loſe ſome way, following the Ship a little as it is 
drawn by the Line, and withal by che Eddy of the Ships wake, and 
ſometimes alſo is caſt forwards by the Wind and Waves, when they 
come after the Ship : ſo that for theſe cauſes, it'is like, there may, 
ſometimes be allowed three or four Fathoms more than is veered 


our , but this (as a thing rmutable and. uncertain), being ſometimes 


more, ſometimes leſs, cannot be brought to any-certain Rule, but 
c 7 Cowaner may be made as a man in his experience and diſcretion 
nds fat. Fo ro 
If you would divide the Zog-line ſo as it might give the Ships 
way 1n Eenteſms, or the hundredth part of a degree, and fit it to 
a Hali-minute-glaſs ; Then ſeeing the hundredth part of. a degree 
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$672 Feet, and the 73; partthereof is 3% Feet; if you bevin 
at the mark at which you mean to turn the Glaſs, and meaſure 
from thence 30 Feet, and three fifth parts ofa Foot, youmay there 
"i place 1 Knot; andthenceagain meaſuring 30 Feer, and three fifth 
| parts of a Foot, thereplace two Knots 3, and ſo proceeding at the 
|| end of every 36 Feetand three fifths, adding a Knot, the number 
of Knots which run-ovt in half a minute, is the number of Centeſms 
which the' Ship runs in an hour, As ſuppoſe there run out 
10 Knots in half a minute, then the Ships way according to 
10 Cexteſms to a depree in an hour, that is, the tenth part of a 
degree, or 6miles. Ant fo every 3 Foot above the juſt meaſure 
of Knots, is near the tenth part of a Cexzteſm, or the hundreth 
part ofa degree. Asif there run ont of the Log-line 5 Knots and 
12 Feet, then the Ships way for an hour is 5 Centeſms, and four 
tenth parts of a Centeſm : the like 1s to be underſtood of others. 

And after the form of theſe Examples you may divide the Log- 
Lne for any other quantity of Time,more or lels thankalfa minute, 
or for ary other parts'of a degree propoſed. 

Thus have we handled the Diviſion of the Zog-line , according 
tothe meaſure before found of 367200 Englſh-Feet in a degree. 
But becauſe ( as I have before ſhewed) the ſhips way is com- 
monly more than by the Log-line it appears to be, and eyery man 
defiresto have his reckoning ſomething before his Ship, that he fall 
not with a place unexpeRed; for theſe , and fuch other cauſes, 
and for the rotundity of the number, if any man think it more ſafe 
and conventent in.Sea-reckonings, he may abate one in 51, and {6 
aſſign to a degree only 36000d Feet, and conſequently to a mile 
6000 Engliſh-Feet. PEST | 

And upon this ground', if in half a.miqute there run out 50 

Feet of the Log-line, it is a mile an hour; and fo if 100 Feet run. 
out ih a minute.. , 7 
'For; 1 as minute is im proporfion'to 60 miniutes,. 
| Soisa 100 Feet to 600 Feet. 

And ſo foraſmuch as 25 Feet is 5:5'part of a mile, and 15 ſe- 
conds is alſo 4; part ofan hour. Therefore ifthere be two Marks 
of the Ships fide diſtant, 25 Feet, if the ſhip run the diſtance. 
of theſe two Marks in 15 ſeconds, it is after the rate of a mile an 
tour; if in 5 ſeconds, it is. 3: miles an hour; and fo alivays 
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dividing t5 ſeconds by the number of ſeconds in which the Ship 
runs that diſtance z the Quotient (ſhews the miles and parts of a 
mile run in an hour, Bur if the diſtance of theſe two Marks be 
50 Foot, thenif ſhe run 3o ſeconds, or half a minute, it is a mile 
an hour ; if in 10 ſeconds, three miles an hour ; if in five ſeconds, 
fix miles an hour,{for 3o divided by 5, the Quortent tis 6.) And fo 
always dividing 3 © ſeconds by the number of ſeconds, in which the 
Ship runs that Diſtance z the Quotient ſhews how many miles ſhe 
runs in an hour, &c. | | 

' Otherwiſe, if you make a mark on the Ships fide at every 20 
Inches, then when the Ship runs one of theſe parts in a ſecond 
of time, it is a mile an hour; when five, it 1s five miles an hour; 
if ſhe run eighteen of theſe parts in three ſeconds, it is (1x miles an 
hour, For dividing 18 by 3, the Quotient is 6, And in general, 
if you divide the number of rhe parts run, by the number of ſeconds 
ſpent in running, the Quoticnt fhews the Ships way in miles for an 
hour, RE | 

But for dividing the Lop-line according to this ground of 6000 
Feet in a Mile, 1t you intend to uſe it with a Half-minute-gla(s, 
then becauſe half a minute is 5; part of an hour, and 50 Feet is 
alſo the zz part of a milez theretore when the Ship runs go Feet 
in half a minute, her way is aſter the rate of a mile an hour , if 100 
Feet in half a minute, it is two miles an hour, &c. 

Therefore half 2 ſcore Fathoms or more from the Log, you may 
make a Mark, and beginning from thence meaſure 50 Feet, and 
there make the firſt Knot, and 50 Foot farther two Knots, 
and 50 Foot farther three Knots : And ſo proceeding, look how 
many Knots 15 ran oat in halt a minure, ſo many miles is the Ships 
way for an hour: and every 5 Feet more belides the Knots, is 
a tenth partof a mile ; as if there run out 6 Knots and 2 o Feet in 
half a minute, che Ships way is after the rate of 6 7+ miles in an 
hour, &c. | 

And if the Glaſs were for any other time more or leſs than half 
a minute, you may make the diſtance of your Knots proportional : 
Az if it were for 20 ſeconds, then becauſe 20 ſeconds is of an hour 
the 5g5 part, I divide a mile, which is 6000 Feet, by 180, and the 
Quotient is 33 2; therefore there muſt be a Knot at every 3 3 Feer 
and 4 Inches, TTY, | 

G2 es 


\ FoFeet. Say thenby the Rule of Proportion : 


45 The Sca-man's ÞzaRtice. 
& 1f your-Glaſs be 36 ſeconds, which .is 745 part of an hour, divide- 
6000 by 100, the [Qyotient-is 6 z- ſhewing that there-muſt he 60 
Feer to every Knot z and then every '6 Foot qver and above the 
Knots, 13 a tenth part of a Mile'more, | 
And > it is (better that your Glaſs be more than half a minute, 
rather:than leſs, and the more the better, provided that there run 
out no more Line than you may hale..in again, without. danger of 
breaking. | | 
Laſtly, if you would ſo divide the Zog-7:»e, that it might ſhew 
the Ships way in:Centeſms:of adegree, and fit.it.to an Halt-minute- 
plaſs.' Then fforaſmuch: as the hundredth,part.of a degree is 360 
Feer,:and the =; part thereof is 3o Feet; thecetore beginning ar 
the Mark whereat you intend to .rurn .the Glaſs, meaſure from 
thence.3o:Feer, and'there make one Knot, ;and at 3o Feet farther 
two Knots, &'c. iFhen look. how many Knots run.out 1n thalf .a mi- 
mute; fo.many Cernte/ms of a.degree.:is the Ships way for. an hour. 
And fo it the Glaſs be 36 ſeconds, then every. Knot muſt have 3 6 
Feet, &c. | Rk a3 
Now it a man Sailing between any two places which lie near. 
Eaſt and Weſt one fromanother, have kept his Reckoning by Courſe 
'and Diſtance, uling -a iLog-1:ne (0 divided, that .it have a Knot at 
every 7 'Fathoms (as many.do) and would-reduce the Diſtance of 
thoſe two-places fo found, to their Diftance in ſuch Miles, as theſe 
of :60 to-4.degree, each containing : (45 we kave fatd): 6000-Feet ,, 
the proportion 4n number ot thoſe ro-thele, .isas 6 to 5, for (1x of 
. them make five of theſe, 
As admita man in his Dzad-reckoning, uſing ſuch a Log /ine-45 
hath a 'Knot at every 7 Fathoms,. and for every Knot runaing out 


:1jn.half a minute, he accounts the Ships way to be ſommany Miles an. 


'hour-, and according fo »ſuch -a- Reckoning, {uppote he find: the 
Diſtance of two: places to be 12 24 | Mites, -or..408 Leagues, and 
would know the Diſtance of the ſame places in Miles of .6600 Ecet. 
toa Mile, which is according 10a Log {inerhar hath a-Knotat every 


As the number 6 Co. ar. . - 922185 
1s 10 proportion to 5: . TI. 0.69897 
Sos the number of Milesgiven, .1224 3.08778 


to the number of miles required, 1020 +... 13,00860 
| Which : 


* 
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Which 1020 is the Diſtance of thoſe two-places, m ſuch Miles 
whereof 6 makea-degr, Or'to find theſume in Leagves, the Pro- 
portion is: As6to'5; fols. 40d Leagues, 10 340 Leagues, 

And thus may the Diſtances of Places 'be'tound in ſuch Mile, 
whereof 60-make a dep. eſpccially it wih the Diſtance expreſſed in 
the Plain Chart, you compare the Reckonings of ſome sKijlul Viari- 
ners that have ſailed from the one to the other, But thu; to endea- 
vour a Reformation of the P/1tz Charr, were a Libour to little 
purpoſe , for there the correQing of the rrue {iruation of iwo 
places, 'in-reſpe& of one another, 13 oftentimes an occafion that the 
fame p'aces are thz more falſly {ituate in reipeet of others, Like as 


if thece 'were two places © 'Mlles ciftant, and it were r:quired to: 


place a third ihree Mites from either of them. here, it we ſet the 
third in the middle, 1t will be four Miles diſtant trom either: Burif 
(attempting to: mend that Error) we make the third to be three Miles 
jrom the firſt, then will 1t bz five Miles from he fecond. Ard thus 


anavoldably,. the mcendtng of the one is the marring of the v.liin, 


becauſe the thing propoſed is not poſſible, 


And ſuch is the Error of the plain or eommon Se: Chart; repre-: 
ſenting the Earth and Sea,not as a Spherical, but:as a P,ain Saperficaes; 


not as if the Meriztans did concur in the Poles, but as if th.y were 
always: paralle| ore to another. So that the Gradvartion and -Pro- 
jection being ſuch, the Situattons and Diilances of places cannot be 
generally and truly expreſſed therein. 


Bur the: Graduation and ProjeRion. of Merca'sr's Chart, agree-- 


ing without {:nflivle Error 'with the Gl-be, thire may in that be 
deſcribed all or any parts of the World, according to their [Longi- 
tudes, Latitades, Courſes and Diſtances, as truly, and far m re. 


conveniently for the Mariner's uſe than upon the G/obe it [cif ; and 
vpon ſuch a Chit fo deſcribed, a Reckoning may be truly kepr, 


and any Error committed may eali'y be diicern:d and amended. 
Whereas on-the Plain Chit, if a man fond his R:ckoning to diſ- 


agree, he 1s ſo far from knowing how to amendir, that he can ſeldom- 


conjeCture where the rault was. 
ThenegleQ-and want of theſe Chzrts, hath been, and is a grear 


impertection in Navigation and Geography, For howlſoever there 


be ſome which do daily fet forth tor ſale Maps of the World, 


and of the parts thereof, according to-this ProjeRion, yet to have 


them 


——  ———— — —— — — 
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-1f your*Glifs be 36 ſeconds, which.is 755 = on of an;hour, divide: 
6000 by 100, :the/Quatient:is 6 z; ſhewir te there-muſt he .60. 
Beer r0.every Knot; and then every 4 Egot aver and above.vhe 
Knots, 1s atenth;pait of a Mile'more, 

And > it is ibetter-that your: Glaſs.be more. tan half a minute; 
rather:than.leſs, and :the more the better, provided that there run 
out no more Line than you may hale..in again, without. dangec .of 
breaking, 

Laſtly, if you would ſo divide the Log-line, that it might ſhew 
the Ships way:iniCente{msbf adegree, .and fit.it.to an Halt. minute- 
flaſs.' Then foraſmuch as the hundsedrh; part: of .a degree is 369 
Feer,:and the =; part 1thereef 4s 3o Feet ; thecefore beginning art 
the Mark wheneat you intend to -rurn .the . Glaſs, meaſure from 
thence 3 01Feer, and'there-make one- Knox, jand at 30 Feet farther 
twoKnors,:&c.iEhen look how many Knots run.out 1n half ,a.mi- 
mute, fo.many Cente/ms of a-degree.js the phips way tor. an hour. 
And fo it the Glaſs be 36 ſeconds, theri "every Knot muſt have. 3 6 
Feet; &c. | 
, | Now if -a man (Sailing between any two places which lic near: 
Eaſt and Welt one fromanother,have kept his Reckoning by Courſe. 
and Diſtance, uling a iLog-line ſo divided, thar,it have 2 Knot at: 
very 7 \Farhoms (as many.do). and would. reduce the ;Diſtance of 
thoſe two-places fo found, to their. Diſtance in ſuch Miles, as theſe 
of : 60 ro-wdegree, each :containing ; (35' we have aid); 6000-Feet -;_ 
the proportion 48 number of thoſe r0.theſe, is as:6 to 5, for-lix.of 
, them|make five of thee. 

As admita mann his 'Dzad-reckoning, uling ſuch a E og line-as 
'harh a Knott every 7 Fathoms, . and -fpr.evegy Knot, runaing out 
«ju balf ai minute, thejaccountsthe Ships.way.to be. fomany,Miles.gn- 
"hour, | and-according fo ſuch a -:Rigkoning, luppoly. be find: the 
Diſtance 'of twoiplaces to Þe+12 24- Miles, 10r-40 8; Leagues; 'and 
would know the Diſtance of the ſame places i in Miles of \6900-Ecet. 
to a Mile, (which is according t0a-Lop- ſineobaphncÞ a-Knotiat every 

. FoFeet. Say themby4the Rule af Draporions 


 Asthe number 6 ©Co. 47; 532] «1 e185. 
_ . 1910 propoertiontoe 5: - hk 0 +, 069.897 
 Sois the number of Mites given, : St 18408778. 


to the number of miles required, 1020 <1. 13-00860 
: Which : 


S* 
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Which 1020 'is the Diſtance of thoſe twoplaces, m ſuch Miles 
wheteof -6 mekea-tegr, Or'ro find the fame in Tceagves, the Pro- 

reton is; As 6'to'5 , fols.go d Leagues, to 3.40 Leagues, 

And thus may the Diſtances of Places 'be'tonnd in ſuch Miler, 
whereof 60-make a'dep. eſpecially it with the Diſtance exprecfſed in 
the Plain Chart, you compare the Reckonings of ſome $killul Viari- 
ners thatthave failed from the one'to the other, But thus to endea- 
vour a'Reformation -of the P/aty Charr, were a Labour to little - 
purpoſe ; for there the corre&ing of the rrge (iruation of two 
plices, 'tmreſpe&-of one another, 1; oftentimes an occalion that the 
fame p'aces are'the morefallly {ituate in retpect of others... Like as- 
if -thece 'were -two places '> 'Mlles diſtant, and it wcre required .to- 
placea third three Mites from either of them z. here, it we ſet the 
third in the middle, -1twill be four Miles diſtant from either; Burif 
(attempting :to' mend rhat*Error) we make the third to be three Kiles 
jrom the firſt, then will it bz five Miles from : Its ſecond. And thus 
anavoidably,. the mendtng of the one is the marring of the v.hir, 
becauſe the thing propoſed is not polltb!e, | 

And ſuch is the Error of the plain or-common Se. Chart; repre-- 
ſenting the Earth and Sea,not as a Spherical,but-as a Piain Saperficees;. 
not-as if the Meridtans did concur in the Poles, but as if thy were 
alwzys. parallel 'one to another. So that the Gradvation and Pro- 
jection being ſuch, the Sitazttons and Diltances of places cannot be 
generally and truly expreſſed therein, 

:But the | Graduation -and ProjzRion- of !Merca'or's Chart; mpree-- 
ing without ſ:n(ible "Error with the :Gl-be, there "may in that be 
gefcribed :all or any parts of the World, according to'their .Longi- 
'tudes, Latitades, Courſes and -Diſtances, as truly, and far more. 
conveniently for the Mariner's uſe than upon the Globe it (elf; and: 
upon /{uch a Chr fo deſcribed, a Reckoning may be truly tkepr, . 
and: any Error committed -may- eali'y be difcern:d 'and amended; 
' Whereas 'on-the P/azzn Chart, if 2a man bad his Reckoning 'ro- Gdiſ- 
agree,\heiis ſoifar from knowing how toam:ndir, that he can ſeldom- 
conjeEture where the tault was. | = 

ThenegleQand/want of theſe Charts, thath been, and is a-grear- 
imnperfetion in Navigartzion and Geography, - Forihowloever there: 
be ſ@me which do daily fer forth' tor ſale Maps of the World, 
and of the - partsthereof, according to -this ProjeRion, yet tohave- 
| them 
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them truly ſach, and fir for Navigation, requires in the Anthor-or 
Maker of thera good knowleuge , and ſome competent abiliry of 
his own, or ayd from others, With a greater love tro the Truth, 
than to his own Profir, which way induce him to beſtow ſuch In» 
duſtry, Time and Ezpence, as 1 have formerly noted to be requilite 
in ſuch a Work. : | 

For the furtherance whereof, and of the PraQice of Navigation. 
in general, I (hall endeavour in the two next Chapters to ſhew 
a methodical and. orderiy way of keeping a Reckoning at Sea, 
more diltinaly and «xatly than hath been formerly Aled , and 
fuch as may aptly be fer down in any Chart, and applied in the 
th:ce principal kinds of Sailing ; namely, according to the Plazs 
(C hart, or Aercator's, or according to the Arch of a Great Circle. 
Aad by a few Reckonings-truly ſet down, according to this form, 
the M3ps ot the World, and of the parts thereof, might be much 


Refyrmed, 


A formal and exait way of ſetting down and perfetting 


Sea-reckonting. 


Lrhough the Courſe and Diſtance cannot be ſo truly and 
certainly known as the Latitnde may be , yet we muſt 
endeavour in theſe alſo to come as near the Truth as may 
be, the rather, for that ſome Reckonings muſt neceſſarily 
depend wholly upen them. And to that end, thoſe which in theie 
Voyages at Sea, have occaſion to run far upon any Courſe or Courſes 
near the Meridian, may do well to make tryal of that which | have 
formerly ſet down, touching the quantity of a degree of the Earth 

- and Sea in our known meaſure and eſpecially in the Eaft- Indian 
Voyages ; failing from the Liz rain the Weſt part of &ng/and, 
to .Cape bon Efperance in Africk, they have opportunity of making 
an ample Experiment hereof, 

Bur leaving this to the PraQtice of the skilful and induſtrious 
Sea-man, We Come now to ſhew an orderly and exat way of 
| framing 
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framing and keeping a Reckoning at Sea; for which purpoſe I have 
wade the Table following, which (heweth how much a Ship is more 
Northerly or Southerly, and how much more Eiſterly or Weſterly, 
by Sailing upon any Poim or halt Point of the Compaſ7, kry number 
of miles propoſed. 

The like Table I made many years ſince, and taught the Uſe 
of it in Navigation, whether it were then v{:d by any othe”, 
I know not, | had it of no man; but this | ſpeak., that ir 
any man claim the firſt making and ul: of ſuch an one, he miy 
have it, £ 

The Ground of making this Table is the ſame with the 
former. For a4 Radius 7s 14 proportion to the Diſtance run, So 73 
the Sine Complement of the Rumb, to the Diſtance of North or 
South ; and ſo the Sine of the Rumb, to the Diſtonce of Eaſt or 
Weſt. Theretore here for 10 miles upon any ot the four Points 
from the Meridtan, we ſet in the ſecond Co'umn the Sine Com- 
plement of that Point (reduced into degrees) and: in the third the 
Sine thereof. As the ſecond Rumb or Point from the Mcridin, 
being 22 degrees 30 minutes the fine Complement thereof which 
is 9239 ſet in the ſecond Column againſt 10 4 and the line there- 
of 3827, [I ſet in the third Column : and having done this for 
To miles in every Column, the reſt may be ealtly drawn trom 
them, 

As in the Tecond Column,. for the firſt halt Point apainſt 10 
miles, finding 9952, I ſet the half thereof Namely, 4975 againſt 
5 miles, and the tenth part thereof, Namely, 995 againit one mile, 
which doubled or add:d to it ſelf, is 1990, to be ſet agatoſt 2 miles, 
whereto adding the ſame 995, the Sumis 2985 for 3 miles; and 
M for the reſt. 

And thus for every Point and half Point from the Meri- 
din, there are three Columns : Tn the firſt whereof there is 
f:r down a Number of miles run upon that Point or half Points 
rhe ſecond (hzweth how much the Latitude is Altered, that 
15, how much more you are Southerly or Nertherly, by running 
ſo far upon that Paint or half Point; the third, how much 
you are more Eaſterly, or Weſterly, by running that Courſe 
.and Diſtance. 

The 
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The numbers (kt in every firſt Column, trom 1 to 10, are alſs 
to be underſtood from 10 to 100, or from 100 to Iooo, and 
the Figure in the fourth place of the ſecond and third Co- 
lumns, anſwer to the firſt, As admit a Ship run South and by 
Well, ( that is, South, one Point Weſterly, 165 Miles ) I fer 
down this number.thus.z and look- 
ing in the Columns of rhe firſt 
Rumb-againſt 10 ( which may 

be underſtood to be roo) I find 
ot i160 101.11. 5 againſt 1c in the ſecond Column 


FE 1 


CIS: 98 | 195 
S.W.ntl 6c F8tj 117 
poznt. \ 4 1© 


— 


EG | 981 almoſt, and. in the third 
195, as alſo againſt 6 (that 1s, 6) in the firſt Column, there 
is 588 in the lecond, and 117 1n the third: alſo againſt 5 in 
the firſt Column, there is 49 in the ſecond, and.almoſt 10 inthe 
third. - * 
Theſe fet down, and ſumm'd up as here appeareth, ſhew. that 
a Ship running $. by W..165 Miles, 15 to the Southwards, of the 
place from whence ſhe departed I61 Miles, and 8 Tenth parts of 
a Mile, and to the Weſtwards 32 Miles, and 2 Tenth parts of a 
Mile, It you deſire more exact. 
toc 9804] r95c| neſs, you.may uſe all the places 
S.W. 1.1 65| 5885] 117c| for the firſt or greateſt number, 
| point. 5|-- agc| 97 which 1s here 100, 
STE er oy Pr gg FRY" As in this ſecond Example, 
my. Lew — Where the. Southerly Diſtance is 
161 -2: Miles, and the Weſterly 32 703 Miles, Tn 


4 Table, 


A Table of the Northing or Southing, Eafting or Weſting of 
every Rumb and half Rumb from the Meridian, atcording 
fo the number of” Miles run upon the Runb. 
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| 2 point. [73 poin.|1 point. 7 poant.11 7 poin 62 porn  point.[6 poant. 
M5. 37 [84:2 2510-15178. 35416: $247 3+ 72-[22: 39167. 39 
i| 995] gf g8i| 195] 957] zgo| 924| 333 
2| I99cd 196| Ig962| 3go| Ig14\ 580| 1848] 766 
31 2986] 294| 2943| . 585| 2871] $70] 2772] 1148 
| 4 3981] 392] 3923] 780| 3827| 1161] 3696| 1531} 
5] 4976] 490] 4904] 975] 4784 1451] 4620] 1914 
6] 5971] $583] 5885] Ii70| 5741| 1741] $544| 2297 
7] 6966] 686] 6866] 1365] 6698| 2031] 6468| 2680 
8 7961 7 84 7 546 I560 7655 2321] 7392 3062 
gi 89574 882| 8827| 1755] 8612] 2612] 8315| 3445 
1of 995: 980 g9o0t Ig9g5o| 9569 2 902| 9239 3927 
= L posn.155 porn. ? point. |5 poent | 2 posn.| 4; | pomn |4 pornt. [4 point. 
M.ſz *. 7316: 523[2 3+ 45156. 1: [39-22 3]50-374[45- oc[45. oof 
i] 882] 47s] d31]' 53%} 773], 634] 707] 707 
2 I764 942 1663 INI I546 I 269 1414] 1414 
3] 2646] 1414] 2494| 1667]. 2319] 1903| 2121] 2121 
al 352% 1885| 3326| 2222] 3092] 2538] 2828] 2828 
5] 4410] 2357] 4158] 2778] 3865] 3172] 5535] 3535 
6] 5292] 2828| 4989] 3334| 4638] 3806| 4242] 4242 
7] 6174| 3300| 5820| 3890| 5411] 4440] 4949] 4949 
8] 7056| 3771] 6652| 4445] 6184| 5075| 5656| 5656 
9] 7937] 4243] 7483] 5000] 6957] 5710] 6364] 6364 
[TY 8819] 4714| $315] 5556| 772c 6344] 7071 7071] 


A larger Example may be that betore ſet down in the laſt 


Problem of Sailing by a Great Circle, from Summer Iſlands to the 
Lizard, Pag. 170, of the Dettrine of Triangles, POR 
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As admit I $xil from thence; Firſt, ' E | Point Eaſterly 600 


- miles, then NE by E 3oo miles, E N. E half a Point Northerly 


495 miles; ENE 390 miles; E N E + Point Eaſterly 264. 
miles, N by E210 miles; Exiſt gy 1 miles. Theſe Courſes and 
Diſtances I ſet down in fuch form as here appeareth, where in the 
firſt Column there is expreſſed the Courſe or Point of the Compaſs 
upon which a man Sails ; in the ſecond Column, the DiRance of 
the Rumb from the Meridian ;. ia the third Column, ' the Diſtance 


run upon that Point; 1 


Departure from the Meridian in miles, and tenih parts of a Mile. 


| Rumb Diſt. 

Courſe. | from themiles. : North. | South. | Eaſt. | Weſt. 
[IE 3 | North TI I 
PO. E. Eaſterly. 6CO | 380.6 4638 | 
| 4. 2* EOF DIES el +. np 
NE by | N Eaſt| 300 166.7 2494 
E, 5 Point.|_ __ ER» SAS 992 | 
ENE:|N Eaſt 400 1355 | 3528 
; - ell AR — SS I =D 
ENE|N Eaſt 300 1145 277-3 
| 6 Po, | "go 344 _| 831 
E-N E4|N Ea#.| 200 539) 1914] 
Po. E. |6z3Po:| go I 74} 574|' 

FOWL + 9 20 
Eby N.N Eaf| 200 390] I 062 —— 
". * -|7 Point, | 10 .. ID 0 .. 0 
= | qOO 9510]. 

+ Eaſi, | Eaſt. $0 E 
z 3210) | 1047.4| 22197 | 


7 


n- the reſt; the Ditterence of Latitude, and 


(lo all which it is conceived, that all the Yariations are allowed) 
i that at.the Foot. of this Reckoning, 1 find the Sum of t 


he North 
Column. 
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The $ca- man's Paactice, | 53 
Coiumn to be 1047 54 miles, and the Sum of the Eaſt Column 
2910 Miles almoſt ; the firſt, namely, x047 miles converted ints 
deg. is 17 deg. 27 Min. the difference of Latitude, which added to 
the Latitude of Summer Tlands 32 deg. 25 min. ( Where this 
Reckoning began) the Sum is 49 deg. 52 min. which is the Latitude 
of this place where this Reckoning endeth, So that according to 
this Account, the Ship is run into the Latitude of 49 deg. 52 min. 
and hath altered her Longitude to the Eaſtwards 2 920 miles, of ſuch 
miles, whereof 60 make a depr, of a preat Circle. 
Therefore if you { down this Reckoning on the Plas Chapt, 


you muſt-make a Point-in the Chart that may be in the Latitude of 


49.deg. 52 min. and:to the Eaſtwards of Summer INands, (where 
this Reckoning began) 2920 miles, that is, you muſt run a Parallel 
(with your Compaſſes or otherwiſe) on your Chart in the Latitude 
of 49 deg. 52 min. and croſs the fame by a Meridian, whick may 
be to the Eaſtwards of the Meridian of Summer 1lands 2920 miles; 
and ſo the Point of the Interſe&ion of this Parallel and Meridian, 
is the Traverſe-Point, or Potnt in the Chars repreſenting the place 
where the Ship is in the end of this Reckoning. 

But if you ſet down this Reckoning on Aercator's Chart, you 
muſt alſo find a Point that may be in the Latitude of 49 deg. 5 2 min, 
and may likewiſe be to the Eaſtwards of Summer L gr 2920 
miles, which is done by running with your Compaſles a Parallel 
in the Latitude of 49 deg. 52 min. and croſſing the ſame by a 
Meridian, which may be to the Ealiwards of the Meridian of 
Summer 1ſlands, 2920 miles, the Point of the InterſcRion of this 
Parallel with that Meridian, is the Traverſe-Poſar, repreſenting in 
the Chart the place where the Ship is. | 

For it is to be conceived in this Charge, that the degrees of the 
Meridian intercepted between the Latitude of two places, are as 
a Scale for thoſe two places, to meaſure not only their difference 
of Latitude, bur likewiſe their Diſtance in theic Rumb, as alſothe 
Diſtance of their Meridians. 

Bur becanſe it often falls out, that in Sailing from place co place, 
a Ship runs not near the Rumb of two places by many hundred 
miles, eſpecially in Sailing by the Arch of a Great Circle, 'which 
is the moſt exquilite manner of Sailing, and wherein a man ſhitrs 
his Courſe often , and runs much farther in one Latitade than 
H'2 © in 


54 The $Sea-men's Ptactice. - 
in another; as by the former Example may appear. Therefore 
once in three or four days, or ſo often as you alter your Courſe 
much, you may transfer or ſet down: your Reckoning out of your 
Book inte your Chart, As in transferring the former Example, 
you may ſet down the Northing and Eaſting of every of the Courſ:s 
ſeverally , but for brevity ſake we will bring them into three parts , 
and ſo alſo we ſhall not much erre. 

And thus for the two firſt Courſes, namely, N. E. + Point 
Faſterly 600 miles, and N, E., by E.' 300 miles, I find in the 
North Column 547 miles, and in the Eaſt Co- 
North.| Eaſt. | lumn 713 miles; alſo for the three nexc Courſes, 

547] 713] ſumming vp the” North and Eaſt Columns, 1 find 

459| 1050| the Northing to be 459 miles, and the Eaſting | 
41] 1157] 1050 miles. Alſo for the two laſt Courſes, 1 
1041] 2920) find the Northing to be 41 miles, and the Eaſting 
— 7 | | 

Now to transfer theſe into the Chart, I conſider that 547 miles 
is 9 deg. 7 mi", Which added tothe former Latitude 32 deg. 25 min, 
makes Latitude 41 deg. 32 min, In which Latitude I run a 
Parallel , then confidering that 713 miles 1s 11 deg. 53 min. 1 
take this 11 geg. 53 mir. in the Meridian, as much above the 
one Latitude, as beneath the other, namely, from 31 dep. o min, 
to 42 deg. 53 min, and this I ſet in the foreſaid Parallel from 
the Meridian of Summers Iſlands to the Eaſtwards , and there 
make the Point B, then reducing 459 miles into degr, it makes 
7 a:g. 39 min. Which added to 41 deg. 32 min, makes Latitude 
49 deg. 11min, Alſothe Eaſting 1050 miles are 17 deg. 30 min. 
the half whereof $8 deg. 45 min. | take 1n the Meridian from 
above 41 deg. 32 min. beneath 49 deg. 11 min. namely, from 
41 deg. 20 min. to 5O deg. 5 min, And this being doubled (be- 
cauſe it is but the half) I ſet from the Meridian of the Prick or 
Traverſe-point Z before made, in the Parallel of 49 deg. 11 win. 
making there another prick D. Laſtly, I add the Northing 41: 
miles to the former Latitude 49 deg. 11 mir. the ſum is 49 geg, 
52 min, the Latitude of the Parallel to which I am now come, 
wherein I am to ſet down the Eaſting 1157 miles. This therefore 
converted into Degrees of a great Circle, make- 19 degrees, 17 
min. 1 take therefore 1 dg, of the Meridian, about that _ 
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56 The $ca-man's Pzacttice, 
of 49 deg. 52 min. (becauſe the moſt part ts run in that Latitade) 
namely, trom 49 deg. 3o min, to 50 dep. 3o m. and ſet the ſame in 
the foreſaid Parallel from the Meridian of the prick D laſt before 
made to the Eaſtwards 19 times , and moreover 17:min. take at the 
ſame Latitude, and this reacherh to the point ZE. And-ſo is all this 
Reckoning ſet down, and the like is to be underſtood of any other, 
which though in expreſſion it requires many words for plainnefs, yet 
15 there very little difficulty more in the PraQtice, than there is in 
ſetting down a Reckoning on the Plare.Chart. 


CHAP. IX. 


A more ample Example, together with a larger Table for 
the keeping a Reckoning at Sea, 


Ji Aving thus (in a more general manner) ſhewed how to ſet 
down 2 Reckoning of the Ships way for every Point and 
half Point ef the Compaſs, this to ſome men might ſeem 
ſufficient , But becauſe a Ship doth not always make her 
way good as ſhe lies, nor doth her Leeward-way always fall juſtly 
upon a Whole Point, of half-point, or quarter : And moreover, 
conſidering that though a Ship ſteer away upon any Point of the 
Compaſs, yet her true way, by reaſon of the Yariat:e» of the 
Needle, may {werve from that Point towards the-one {ide or towards 
the other 3 or 4 deg. or more or leſs, and not alwiys a Point, or 
half-point, or quarter , therefore I have thought it requiſite to ſet 
down the Table following to every lingle degree, and that a man 
might the more readily with one or two Entrances have his deſire, 
] have alſo enlarged the number of Miles unto zoo, The Ground 
and way of making this Table, differs not from the former, and it 
is to be uſed almoſt in the (elf fame manner , wherefore we ſhall uſe 
the more brevity in handling ir. 

Here followeth a Table of the Northing or Southing, Eaſting 
or Weſting of every Degree from the Meridian, according to 
the number of Miles run upon that Degree ; which for brevity ſake 


we call, 
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The Sea-man's Pzactice, 


A | | 


FOR THE 
Dirrexexncet of LATITUDE, 
AND 


Dzearrur fromthe MERIDIAN. 


Wo: -The Sea-man's Pzattice, 
S| 1 Deg. S| 1 Deg. F 1 Deg. 
2 | Lat. | Dep. P | Lat. | Dep. Bad Lat. | Dep. 
i |. -4:0|---0 35 | 35-0 6 69| 69.0] 1.2 
24. 2.0+-.-0 36 | 36.0 7 70| 70.0] 1.2 
©1730 O| 37 | 37-O 7 T1170 I.3 
4] 40 1 38|38.0| 7 74 | 72.0] 1.3 
5] 5-0] 1]. [39 [390] 7 73 | 73.0] 1:3 
6| 60] 1| [40|400] 7 74 | 74.0] 1.3] 
TT] SLUTS} -7 75| 759] L3 
8 | 8.0 I 42 | 42.0 7 76 |. 76.0]. 1:3 
9| g.o| 2| 143|43-0| © 77 | 77.0] 1:4 
10|10,0] 2 44 | 440| 5 78 | 78.0| 1:4 
r1] ik0 2 45 | 45-0 8 79 | 79.0 oY 
r2 [12.0] --2 46 |46.0] B8 8 | 80.0] 1.4 | 
13|13.0| 2 47 [47-0] 8 61 |. $1.07 $1: --] 
14|140| 2 438|43.0| 9 382 | 32.0] 144| 
is| 150 3 49 |490| 9 83| 830| 1.5 
I6|160| 3 50|50.0| 9g 8+| 840| 1.5 
17 | 17.0] 3 F1|FIO| 9 85 | 85.0] 1:5 
18 | 18.0 3 F2 | 52-0 9 86 | 86.0 I.5 
19] 19.0] 3| [53|530| 9 67 | 87.90] 1:5 
20]20.0] 4 54 | 540 | 1-0 89 | 88.0] 1.5 
21.120] 4 55 | 55-0] T.o] | 389 | 89.0] 1.6 
4 56 | 56.0] 1.0 90 | 90.0| 1.6 
4 57 | F7.0| 1.0 91 | 91.0 1.6 
4 58 | 58.0] 1.0 92 | 92.0] 1.6 
+ 59 | 59-©| 1.0 931 93.0 1.6 
5 60 | 60.0| 1.1 94 | 94.9 1.7 
J 61161.0] 1.1 95 |: 95.0} 1,7 
5 62 | 62.0| 1.1 96 | 96.0 I.7 
F 63 63.0] I.1 97 | 97.0 Be 
Þ 64 | 64.0] 1.1 98] 98.0 1.7 
5 65 | 05.0 | 1.2 99 | 99.0 I.7 
6 66 | 66.0 | 1.2 Ioo | 100.0 | 1.8 
6 ; : : 
6 


_— 


_The Sea-man's Pzactice, 


[2] © 2 Dog. 
"ee Lat. | 
I 35e 35-0 
2 | 36.0 
8 37.0 
4 o1 38.0 
5 +2 39.0 
6 +2 4.0.0 | 
F 1 2 41.0. 
g CY | 42.0 | 

19 3] [431430 

22 [2221 3 44-0 

[11 od. 45-0 

1 4 | 46.0. 

n 3 eq | 47-© 

[14 5 8 | 48.0 
S) 5 49.0 
16 6 | | FO.9 
17 6 Fl.O 
18 .6 $2.0 
9 7 $3.0 

= Fs 54-0 

2 I 7 55-0 

22 8 56.0 
&Z 8 J7-0 

24 RF 58.0 

25 9 
26 9. 

i27 9, 

128 T.O. 

29 1.0 | 

30 1.0. 

; | 
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The Sei-mari's Pzartice. | 


Ta 


[50 ow omeawy | 


Lay. Dep, 
I,O «I 
2.0 oL 
ZO| +2 
4O] +3 
F-O ; 
6.0 4 
70] | 
80] .6 
9.0] AG 

IOQ.O| +7 

iro! 2 

zo] 8 

13.0 9 

14.0 T.O 

15,0 I.O 

16.0] 1.1| 

19:0] 12 

18.0| 1.3 

I9:0| 1.3 

20.0| 1-4 

20.9] 1.5 

21.9] 1.5 


: 


' ; 


©, 


| 4 Deg. | 
| Lat. | Dep 
34-9 | 2:5 
359 | 25 
| 36.9 2.6 
37-9 | 2:7 
30.9] 2:7 
39.9] 2.3] 
40:9 | 2.9 
41.9] 2:9 
42.9] 3.0 
43:9| 3:1 
44-9] 3-1] 
45-0] 3-2] 
46.9] 3-3 
47.9 | 3.4 
48.9| 3.4 
49-9 |. 3.5 
50.9| 3.6 
Fl.g9| 3.6 
F2.90| 3+7 
$3-9|_3.8 
54-9 3:8 
559| 39 


Lat. | Dep. 
68.8 4-3 
69.8 | 49] 
| 70.8 4.0 
71.8 | 5.0 
72.9 " 5-1] 
73.9 | 5-2] 
14.8 5 +2 ; 
75.8 J+*3j. 
76.8 5:4 
77-8 Wy 1+ 
73.8 | . 5-1. 
79.8] 56 
80.8 5-7 
381.8 $-7 
82.8| 5.8] 
83.8 5-9 
848 | Fg 
85.3 *q 
868 | 61] 
87.8 6.1 7 
88.8 |” 63}. 


62 he Sea-man's {Pactice.- 
HELEN ESSE: 
72 | Lat: FDep | || Eat (Dep. | |_| Ent. T Dep. 
'I-f 1.0 koh 351349] 3.9] | 69 68.7 | 6c 
2} 20L 2 362350] 31] -| 70| 63,7 | 6.1] 
24 3O 3 37|36-9; 3-2] | 71] 70-7 2 
F+| 4O 43} 38 37.9 | 3.3þ 72 77.1 6.3 
5] 5-Of 4 39 [38.3], 3-4] | 73] 727] 6.4 
6] 6.0] .5 40[39-0] 3.5] |. 74] 73-7 | 6:5] 
TF-*01--:..6 41 [40.8] 3.6 75] 747 6.5] 
© 1 0 42 [41.3] 3.7 76| 75-7. 64 
9] 9o| 81 143Þ42.3]} 3.7} | 77þ 767| 67 
| 18 [10.0f 9]. [441438] 3.31 | 78] 77.7|_68] 
li 11 ft1.o| 1.0 45 144-3 | 3.9 79| 787 | 6.9. 
wF12.0} 1.0 46 | 45.8 || 4.0 80-j. 7947 7-0] 
| [13 213-9} I.1 47 46.3 4+] \ Bt | 607 7..: [ 
| ny 4-01 L.2 48 47S 4.2 S2 SI.7 T1 
[| 15 15-0] 1.3 49['48.8| 4.3 Wer] . B297-|. 7-24 
16 [15.9] 14| | yo\49.8] 4.4 34 | 83.7 3] 
171.169} 1.5] Fl 50.5 4.5 85 84.7 7-44 
18 9.9] 1.6] f[y2|[51.8] 45 86] 85.7] . 7.5 
1918.9] k7| [$3528] 46| | 37] 367| 7.6} 
20199} 1:7), [4453-3] 47] |_*8], 8771 _77 
21|20.9| 1.8| | 55|548] 48] | 89]. 887] 7.8 
22 [21.9] kg| |56|558]| 49 90] 39.7] 78 
23 [22.9] 2,0| $7 | $6.8 5.O. 91] gop] 7.9. 


The Sea-man's (actice, - 


©|.6 78 : 7&|._o Dry. ”, Veg. _ 
— Lat, Dep. 2 Lat. Dep: | om Lar. | Drp 
mY 1,06 þ5 1 35 34.5 3.6 69 | 68.6] 7.2 
2] 2.&þ '.2] [96 135-5] 3.8 70 |' 69.6] 7.3] 
'3] 3.0þ 31 [37 [368] 39] | 71| 70.6| 7.4 
4] 4.0 +4] {38 37:8 4-40 | 73 | 716] © 75) 
51 5} +5]: [85 38.8 ; Who 6+ 73 | 7240 7.0 
6] 6.0iþ- 6] - [40 [59:3 | 442 | 74 | 73:6] 9:7 
74 4014371] £141 | 40.8 - +} 75 | 746] 78 
8] $oÞ!' 83]. [4214 $| 44] | 76] 75.6]. 7.5] 
9| $8.g9-þ 9] 3 {42.5 |i 4.5] 77 | 7646 8.9} 
rf 99þ_10j 144 [43:5 || 4& :9 | 77,67. $3} 
rr} 10.9] I.1] 45 | 44-7 | 47 7J | 7846 8.2] 
12þ 11.9] 1.2 46 | 45:7 | 4-8] 8a | 79.6] 8.3] 
13 12.9 L, 4 47 40.7 &. 9: : Bt 80.6 | 8.5] 
1413.9} 1:5 a$ | 47-7 |. iS], |' 82] 81,5] 8.6 
IF | 14-9 1.6 49 43.7 | F-T | 83 | 32.5 8.7] 
16]15-9Þ 1.7] '{50|[49.7| 52] | 84] 835] 8.8 
| 169] 1.8 þ 51 50.7 | 5-3 . 85. 84.5 8.5 
18[17.9þ 9} |52 |51-7| 5-4 86] B5.5| , 9. 
1918.9} 20 [53 |52:7| 55 87] 36.5] 9.1 
1 19943t]- 146 8220-1 WE 875] 8 
2/1 | 20.9 ]-+2.2 54-9 | $577 89 | 88.5] 9.3 
$+9 
G:1 
6.2 
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64. The Sea-man's PACE. . 
12| 7 Deg. | | = FR-27.-./ O 2 = 
P | Tar, Dep. |- Has Lats Dep. | © EE JzIt; ,  Dep.| 
- 34 140 1135 | 347| 43 | 69,|. -68:5; 8,4] 
2] 206] -:44 36 | 35-7 | 44 \ 70 | 6945] By 
2 3.0] 41 1371 36-7| 45 71 | 705] 57) 
44-4410: 38 | 37.7 | 46 72] 71.51. - 8-9] 
s | 50| : 6 39 |'38.7| 46 73 |. .7245 8.9) 
6] 6.0] +7 40 | 39-7 | 49 74 | 73-4 9-0] 
| 69] VB] [41 [qa] $01 4.75] 74-44" 92] 
8] 79] 10 [42|417]| $1 76 | 75-4], 95] 
9 4.-90-1-4.1 43 | 42.7 | 5-2 - 77 (5.76.4 9d 
io| 99| 12| |44|43:7] 5:4] |_7 | 774| 55 
11|10.9| 1.3] [45|447]| $55 79| 78.4| 9-6 
12 |11.9| 1.5] |46|45-6] 5-6 8 | 79.4 9.B 
13þ12:9-] 1.6 47 | 46.6| 57 | 31 | 80,4 9-9; 
14|13.9| 1.7 48 | 47.6] 5:9 82] $1.4| 200 
i5|149| 1.8] |49|48.6] 6.0 $3 | 82.4 | 104] 
16|15-9 | 2.0 50o|49.6| 6.1 84 | 83.4 | 10.3 
17 | 16.9 | 2.1 51|50.6| 6. 85 | 84.4 |. 10.4 
18 | 17.9 | 2.2 52 | 51.6 86 | 85.4. IOST 
: 53 | 52.6 | 87 | 86.3 | -106| 
53.6 | S. T7 
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TT&1 


7972 2 Tt. 
$024; 1143 
8192]: 11.4 
$2.2, (1.44 
$3.2 |; 1) 

- 84.2]. 11.4 
85.2], 12. 
- 86.2]. T2-1 
B11; #3 
38.1] 12.4 
89.1] 12.5 
90.1 |. 12.7 

- 91.1;þ 12,8 
O2.1 I 2.9 

L| 133 
94.1 -|-1:3:3 
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The $6a-maa's Pzactice,-. 
Et | E] "0 Dep. | | 


| 


as. 


bf 


FENCE 
TE: T Dope 1. | 1 8s [2w-} 
E1-$OTf 2 354 34.6| 5.5] 4 
21 2.0 3] 1361356] 5-6]: 
[|-3| 3-0 5 37 | 36.6 5.8 | 
| +] 40 .6 33 | 37-5] 59| © 
F | 4-9 8 39 | 39.5 | 6.1 
6| 59| 3] |40]39:5| 6.3 
7| 69] 1-1 41 | 6:4 | ++ 
| 5 | 3 42 6.6] | 
|o9| 89! 14] | "6 
6 
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The Sea-man's Pzactire, 


io io Deg. | to Deg. | 
\?|La. | Dep. PL. | Dep. 
t-11-:1:0 vY 35i| 34-5] 6-1] 
EL 21207. 36 | 35-5 | 6-2 
1 3] 3-0 5 37 136.5 | 6-4 
| 4] 3-9 7 38, 3 7.4 6.6, 

0-15.91 1:0 40 | 39-4 | 6.9. 

7] 6.9] 1:2 41 | 40.4] 7-1; 

dS] 7.9| 1.4 42 | 41-4] 7-3] | . 
o| $9] 1.6 43] 42.4| 75 77| 75-5] 13-3 
10] 09 _17| [4414331 _76| 178] 768] 135 
[LI | 10.8 1.9 45 | 44-3 | 78 79| 77-8| 13-7 
112| 11.8] 2.1] |46 [453] $0] | 50| 978.8| 134 
113] 12.8 | 2.3 47 | 46.3 | 8.1 81 | 79.38| 14.1 
14] 13.8] 2.4 48 | 47.3 | 8.3 82] $0.8] 14.2 
T5 | 14.38 | 2.6 49 | 48.3 | 3.5 383] 8:7] 14.44 
16| i5.8| 2,8 50 | 49-2 | 8.7] | 34] 827] 146 
117] 16.8] 3.0 51 | 50.2] 8.8] | 85| 839| 148 
18] 17.7 | 3.1 52 |Fl-2| 9o| { 36| 847] 146 
19] 18.7 | 3.3 $3 || $22? | 9-' || | 87 B5.7 I5.1 
oſ 197 |_3-5] | $4|53:2] 9:4] |_38| 86.7] 15.3 
21] 20.7] 3.6 55 | $+-2| 95 09 | 87.6| 15.4 
22 | 21,7 3.8 56 | 55-2 | 97 90 | 88.6 | 15.6 
231229] 40 [551561 | 99] | 91] 896! 15.8 
24] 236 | 42 58 | 57-1 | 10.1 92 | 90.6 | 16.0 
25] :4-6 | 43 59 1-58-1 | 10.2 93| 91.6| 6.1 
26! 25.6 | 45 60 | 59-1 | I9.4 94+; 92.6 | 16.3 
27 | 26.6 | 4+7 | 6-1 | 60.! | 10.6 95 | 93.6 | 16.5 
28 27.6 | 4-9 62 | 61.1 10.8 96 | 94.6 | 16.7 
29 | 28.5 | 5-O 63 | 62.0| 10.9 97 | 95.5 | 16.5þ 
30 |29.6| 52 | |6g|630| 111] | 99 965 15.9 
31 30.5 | 5+ 65 | 64-0| 11.3 99 $7.5 |-.47:2 
321 31-5 | 5.5 66 | 65.0| 11.5 100 | 98.5 {| 17.4 
33 | 32-5! 57 | [67 |66.0| 11.6] co: 197.0 | 84.7 
34 33+J | F-9 :|163 07.0 1: 8 ZOO 29 5-4 F -1 
© | Dp La. © Dep. | Lat -& Dep. | Lat.- 
>| 80 Deg. | >| $0 Deg. = $0 Deg. | | 


"> 
WW 


The $Sca-man's Pzactice. 


] 


550 oclSsooronrussso m0 


i1 Deg. 
Lat, | Dep, 
I ,O. 2 
2.0 4 
2.9 6 
3.9 8 
4.9 Mo) 
5-9 | 1.1 
6.9-| 1.3 
7.9 | 1,5 
8.8 | 1.7 
98] 1.9 
10.8| 2.1 
11.8 4 2.3 


G1 


41 Deg. 
Lat. | Dep. 
34-3| 0.7 
| 35-3] 69 
36.3 | 7-lI 
37-3} 7-2 
38.3| 74 
39-3 | 7-6 
40.2 | 7.8 
41.2 | 8.0 
4.2 | $2 
| 43-2 | 8.4 
44-2 8.6 
45-2| 8.8 


SE 


=_ 


6g 


70. 
71 


_I11 Deg. _ 
Lat. Dep. 
67.7 | 13.2 
68.7 I 3.4 
69.7 I 3.5 
707 "IEF 
71.6 | 1349]. 
72.6 I4.! 
73.6 | 143 
74.6 I 4.5 
75.6 I47 
265 | 249 
77-$ | 15-1 
73.5 þ 1543 


| 


© cc on + bo j [ Via! 


7 The Sea-man's 1actice. 

Sp uz Dg_| | S| 13 De. | | B| 13 Dep. | 

{> | Li. | Dep. Log Lat. ; Dep. _- Lit. Dep. 

fiſ 10] 2f 135|34-L| 79 69:þ 67.2] 15:8 

f2| 20 4 36|35.1| 8.1þ 70 | 68.2 | 15.7 

= 2.9 7 37 | 36.I 8,3 71 69.2 16.0] 

4| 39| of [|38|37.0| 86 72 | 70.2 | 16.2 

'g 49] 1.1 39 |38.0| 8.8 731 91.1] 16.4) 

6 $9 |-1.3f -[401 39.0 | 9:0 74 | 72.1 | 16.6 

7 | 6.8 | 1.6 4I | 40.0 | 9.2 75 1-73-17 16.9} 

8f 7.8] 1.8] [42|40.9| 9.4 701: 94-1] 39.1 

gf 8.8] 2.0 43 |41.91 9.7 77] -78-© 1. 2953 

16] 98] 22] [44|439| 99] |_72| 769 |_17.5 

11} 10.7 | 2.5 45 | 44.8 | 10.1 79| 77.0 | 17.8) 
12-F117 | 27 46 | 44.8 | 10.3 8 | 80 | 18.9 

13 [12.7] 29] |47 |45-3| 10.6 81]. 78:9:| 18.2 

te 11936 f/-3.1 48 | 46.3 | 10.8 82| 799 | 18.4 

ts [14.6] 3.4] |49[47.7| 11.0 33 | 80. 18.7 

16 [15.6] 3.6] [50|48.7| 11.2 34 | $18 | 18.9 

[1 16.6 | 3.8 |F51] 49.7] Is 85 | 82.8 | 19.1 

[18 17.6 | 4-0 52 | 50.7 | Ie7 36 83.8 I9.3 

19 | 18.5 | 4.3 53 | 51:6 | 11:9 37 | 843 19.6 

20 19.5 | 4:5 54 | $2:6 | 2:1 _ 88 85.7 19.5 

21 | 20.5 | 4-7 FF | 53+6 | 12:4 39 86.7 | 20.0 
'22|21.5| 449 56 | 54.6 | 12.0. 90 | 87.7 20.2 

23 [22.4 | 52] [5755.5 128 91] 88.7| 20.5 
2423-4] 5-4] [5356.5 | 13-0 92| 89.6] 207 | 
25| 24-4 | 5.6] |59 | 57.5 13-3 93 | 50.6 F 20.9 | 
26 [25-4 | 5.8 60 | 58.5 | 1345 94 | 91.6 | 21.1 | 
27 | 26.3 | 6.1] |61]|59.4|137| | 95| 92.6] 21.4 | 
28 |27.3| 6.3] | 62 | 60.4 | 14.0 96 | 93.5 | 21.6 | 
29 28.3 | 6.5 63 | 61.4 | 14-2 97 | 94.5 21.8; | 
10 +20 _6-7þ | 64 | 82:4 | 14:4 93 | 95.5| 22.1 | 
j3r [30.2] 70] | 65 | 63.4 | 14.6 09 | 96.5 | 22.3 
43 131-2 |-.7.2 66 | 64.3 | 14.8 ICO| 97.4 | 22x; 

35 |32.2| 74] |67|65.3 [191 | [200| 194.9 | 45.0 
34433-1} 261 [6966431193] 1300} 2923 1 67:5 

[ Lat, : Lat. 


—_ —— —— 


TheSez-man's Pzactice, 


ID; 14 Deg. S| iq Deg. | j- Qj 14 Deg. 
7 | 1,0] +-2| 35 | 34-9 Ys 8 | | 69 | 66.9 | 16.7 
z[ 19] --5 36 | 34-9] 8.7], | 70| 67-9] 169 
3þ 2-9] +7 37 |359| 90f [| 71] 68.9] 17-2 
af 3.9 | I.O 38 36.9 9.2 | B+ 69.9 _ I74,4 
5] 48] 1-2 39 | 37-8] 94] | 73] 709 Þ 177 
6] 5.8] 1:4 40 | 38.8] 97] | 74] 71-8 17:9 
"| 6.8 I.7 At 39.8 9.9 } | 75 72.8 | 18.2 
8} -8| 1.9 42 | 40.7 | 10.2 76 | 73.7| 18.4 
o| 8.7| 2-2 43 |4'-7| 104] | 77F 747] 297 
10] 9:7 |< 44 [4Z:7] 12:7 78} 75:7 _I8.s 
11] 10.7 | 27] [45 143-7] 10-9 \ 79 | 76.6 | 179.1 
12|11.6| 4:9 46 | 44-6 | 11.1 . 60| 77.6| 1944 
13 | 12.6| 3-1 47 | 45-6 | 11.4 . 81 | 78.6| 19.5 
r4]13.6| 3:4 4$ | 46.6 | 11.6 82 | 79.6 | 19.7 
IJ 1.4.6 3.6 49 47+ IT.9 83 0.5; 20.0 
Tr16]15.5] 3-9] 5O 43.5 | 12.1 84 | S1,5| 29.2 
F7 16.5 4.1] Fl 49.5 I 2.3 35 32.5. 20.5 
18] 17.5 | 44 52 | 50.4 | 12.6 86 | $3.4 | 20.7 
19] 18.4| 4:6] |53|$7-4| 125 87 | 84:4 | 20-9 
of 1944.3] |54| $2:4|13-1] |]. B54|_213 
z1'| 20.4 | 5-1 55 | 53-4 | 13-3 $83 | 36.4 | 245 
23 |21.3| $3 56 | 54-3 13.6 00-|. $5.3] 218 
x23 [22.3 5-0 57 | 55-3| 13-9 91 | 88.3 22:c| 
14 | 23+3 | F.O 55 56.3 | 14-0 92 | 89.3 22.3f 
25 ' 24.2 6.0 59 F7.-2]| 14.3 3 | JO. 2 22.5f 
26] 25.2 | 03 60 | 58-2 | 14.5 0+ | gr. þ 22:7 
lz7| 26.2 | 6:5 61 | 59-2 | 14.5 95 |-.92:1 |-23 of. 
:3 | 27.2 6.8| 62, | 60.1 | 15 © 96 | 93.1 | 23»? 
2g 28.1] 7-0 63 |61.1| 15-3} 97 | 94.1 23.5| 
zo[ 290.1} 7:3] j64|621[155}- | 981 95-7 23:7 
31 30.1] 7-5 65 | 63-1] 15-7] 99 | 96.0 | 24.0 
2231.0} 7-7] [66|640| 16.0 100 | 97.0 | 24.2 
[33 | 32.0| 5.0 67 | 65.0} 16.2 | 200 | 194-1 | 48.4 
34|33.0] 8.2] |68|56.0|16-5] [300|291-1|_72:0 
Fl Lat: | |S| Dep.[La | | og | Dep | be 
>| 76 Deg >| 76 Deg. | | 76 Dep 


74 The Sea-man's Ptactice: 
©|.15 Deg. &| 5 Deg. | &| 15 Dep. * 
12 | Lar. | Dep P | Lat. | Dcp. _® | Lit. | Dep. 
1] 10] ..3 35| 33-5] -9-1 69 | 66.6| 17:5 
2] 1.9] ..5 36 | 34:8 | 9.3 70 | 67.6] 18.1 
1.31 2,9 |---.9 3.7 | 35-7 | 9:6 71] 68.6 | 18.4 
4| 3-9] :1.0 38] 36.7 | 9.5 72| 69.6| 18.6 
$|.4.8| 1:3 F 39 | 37-7 | 10.1 73| 70-5| 18.99 
G6| 5.8] 1:6 40| 38.6 |:10:3| | 74] 71-5] 19.2 
= 6.3| . 1.8 |4T| 39.6 |-10.6 ; 75] 72-4| 19.4 
8] -7| 241] |42|,40.6|10.9] | 76] 73-4] 19,7 
9 87] .2.3j} þ43|41,5| 11.1 77 | 74-4| 20.c| 
to] 9.7|.26| [44425] 14} 172 | 75.4] 20 
[11 ].10.6| 2.3] 45.435] 11-6 79| 763 
112 |11:6| 3.1 .46 | 44.4 [11.9 8 977.3 
113 [12.6] .3.4| '|47|45.4|12-3] | 31] 783 
{14 1345 .36 [48] 46.4 j 1245 32 79.2 
I5 |.14.5| 3-9 49 | 47.3 | 12.8 83] Bo.2| 
16 15:5 | 451 JO 4.8.3 12.9 34 $1.1 
17 [:16.4 | .4-4| | 51]49.3| 13-2 35] $2.1 
18 | 17.4 | 47 52|50.2|135| | 36| 83.1 
19|.18.3 | .4.9 53 [51.2|13-7| | %7]| 840 
[20 |19.3|_5-2] |54|52-2| 14:0] |_38| 850 
a1 | 20.3 | 5.4: | 55 | 53-1 | 14.2 389| 86.0 
122 | 21:23 | 5-7 56 |.54-1 | 14.5 g90| B69 
123 |22.2| 6.0 57 | 55-1 | 14.3 91] 87.9 
24. 23 | 6:2 58 | $6.0 | 15.0 g92| 88.9 
{25 | 24.2 | 6.5 59 | $7.0 | 15.3 93| 89.9 
{26 | 25.1 | .6.7 60|58.0| 15.5 94| gos 
27 |26.1] 7.0] |61]|58.9|15.8 95] 91.8 
18 ]271| 7.3 62 | 59.9 | 16:0 96 | 92.7 
41:29 |28.0| 7.5 63 | 60.8 | 16.3 97 | 93-7 
30 [29.0] 7.8] |64|61.8|166| | 93] 9047 
31 |29.9 | 8.0 65 |62.8 | 16.8 99 | 95-6 
32 |.30.9.] 8.3] 1|661|63.8| 17.1 100 | 96.6 
33 [31.9| 8.5 67 | 64-7 | 17.4 200 | 193.2 
34 |32.8| 8.8 63 65.7 | 17.6 500 | 289.8 
© | Dep. | Lat. | © | Dep. | Lat. "> Dep. 
1®P] 75 Deg. = | 75 Deg. = | 75 Deg. 


_TheSea-man' S (Pzaticy, .. 


| 


Ya 


| 


SO Cx amndE ww Dp w 


—_—_— 


a 
— 


110 


15 Deg. 
Lat. | Dep. 
1.0]--:-.3} 
I, .6 
FE 4 .S 
3.8 I.1 
4.8} 1.4 
5.8] 1.7 
6.7 " I.g} 
77 + 
8.5] 245 
0.6] _2-5 
10.6 3-0 
11.5] 3:3] 
I2.5] 3-6 
13.4 | 3:9 
I 4.4 | 4-1 
I 5:4 | 4-4 
16.3] 47 
17.3] 5-0 
18.3] 5.3 
192|_5:5 
20,2] 5.6 
21.1| 6.1 
22.7 }- 6:3 
23.1] 6.6 
24.0] 6.9] 
25:01--7.2 | 
2$.9] 75 
26.9] 7-7 
27.9 8.0| 
28.8] 3.3] 


{ 


= 16 Deg. _ 
| Lar, 


Dep 


15 Deg. 
_ Lat. Dep. 
66.3 19.0 
67.3] 1943 
68.2 | 19.6 
69.2 | 19.9 
7TQ.2 20.1 
71.t| 20.4 
72.1 207 
73,1| 210 
74.0 2163 
75-9] 21.5 
75.9 | 21. 
76.9| 22.0 
77-9 | 2243 
73.3-] 22.6 
79.8 | 22.9 
80.7 23.2 
31.7 23.5 
382.7 | 23.7] 
83.6 1469 | 
84.6 | 24.2]. 
$3.6] 24. 
$7.5| 25.1 
88.4] 25.4 
89.4-þ 25.7 
99:4 | '25.9 
91.5} 26.2 
92.3-] 2645 
03.2 | 26.7 
94.2 | '27.0 


| 


54 The $ca-man's Ptarfice, 
12] 17 Deg. ©| 17 Deg. | &].--47; Des. 
1 | Lat. | Dep. \ Lat. | Dep. -- + = Lat. | Dep. 
17]: 103-3 | 35 33-5 |10.2] {| 69| 66.09| 20.2 
2] 1.9 6 36 | 34.4 | 10.5 70 | 66.9 | 20. 
334-2.91 9 37 | 35.4 | 10.9 J 711 67:9-|- 20-7 
4.535412: -:Þ35:] 36,8 1411: 721.-68.0:|--21.5 
151-49 1-5 39 137.3] 11.4] {| 73| 69.5] 21.3 
| 6. 5.7.1 1:7 40| 38.3] 11.7 74] 70.0 +216 
4 73-07 2-© 41 | 39.2] £2:0 F. TS JT17 + 81s; 
101 7.6] 23]. 1424021 12-3 76 | 52.7 | 22.2 
19{j 8.6j 2.6 4341.1] 12.6 7] | 78-0] 27. 
[22[_96| 29| [44]2rj 19h [73] 746| 22 
[1 t0.5-4--.32 45| 43.0} 13-1 79 | 75-5 | 23-1 
j12{11,5] 3.5 46 |44.0|13.4] | So] 765| 23.4 
113 12.4 2.5 | 47 44-9 | 13.7 4.94; T7+3 23.7 
1413.4] 4-1 48]45.9|14.0] . | 32] 78.4| 24.0 
I15 [14.3] 44 149| 46.9 | 14.3 | 33] 794| 24-3 
116 | 15.3| 4-7 50| 47.8 | 14.6 34 | 80.3 | 24.6 
117 | 16.2| 5-0 [51148.8] 149] 85] 81.3 "is 
18 17.2 S-2 | 2149.7 | 15.2 | 86 | $2.2 25.1 
I9|18.2| 5:5 5350.7 | 15.5 | 87 | $3.2 | 25.4 
29 [19.1] 5B] [54]52.61158) |_581 B42] 257 
JÞ21|20.1] 6.4] 4 55|52:6-] 16.1 89] 85.1] 26.0 
j22|21.,0] 6.4 56 | 53-5 | 16.4 g0| 86.1] 26.3 
123 |22.0] 6.7 | | 57|54-5| 16.7 91] 87.0] 26.6 
124|23.0] 7.0] | 58|55-4| 17.0 | 92 | 88.0] 26, 
[25 |23.9| 7-3 59 | $6.4 | 17.2 | 93| 889] 27.2 
[26 24.9] 7.6| |60|57.4| 17.5 94| 89g] 27.5 
£7,]25-0 |. 7.9 Gl 58.3 17.8 | 95 90.5 27.8 
:8125.8] $8.2] |]62{59.3]18.1] j| 96] g1.3] 28.1 
20 [27.7] 8.5| |63|60.2|18.4| | 97| 927] 28.7 
30.|28.7 | 8.8] [64|6r1.2|19.7 98 | 93.7] 28.4 
31'|[29.6| 9.1 65 |62.2|190| | 99| 947] 28.9] 
[32 36.6.1 9.3 |: | 66 | 63.1 19.3 | 100 | 95.6 2.9.2 
$33 {31.6 9.6, 67 | 64.1] 19.6 200 | 191.3 50.5 
34:|32.51 9.9] |63,650|19.9] .|500 |2969] 87.7 
] 5:] Dep. | Lar. ©. Dep. | Lar. & Dep. | Lat. 
> | 73 Dep. | = | 73 Deg D | > "+ OR 


The Sea-man's Pzactice; = ” 


18 Deg. j | &] 138 Deg. || ©] iT De. | 


©. 003 wa Þ ww = | YO) 


Lar. | Dep.| | | Tat. | Dep. 
43 35 | 33-3 | 10.8 69] 65.6| 21.3] 
.6 36 | 34.2 |11.1 70] 66.6 | 21.6 
9 37 | 35-2 | 11.4 71] 67.5} 21.gf 
x2 {338[36-1|11.7 72| 68.5 | 22.2 
& |39[37.1]12.0 73 | 69.4 | 22.5} 


I 40 | 38.0 | 12.4. 74 | 70.4 | | 22.9 
2.2 41] 39.0 | 12,7 75] 71.3 | 23.2 
2, 42 | 39.8 |13.0 | 70] 972.31 23-5 
2. 43 |40.8| 13.3 77] 73.2] 33-8 


3.1] |44|41:7]136| | 78] 742] 241] 
. 3.4 | | 45 | 42-7 | 13:9 | {| 79 75-1 | 244\ 
3-7] [45 [43-6] 14-2] | S0| 961} 245 
1 40] [47 |[44:6|145] | 81] 479.0] 25.0 

4.3| | 48 | 45:5 | 14.8 82| -80| 25.3 
4.6] |49| 46.5] 15-1 33 | 78.9| 25.6 
F-O 50 |47.0| 15:4 84 79.9 | 26.9 
5-3] |51|48:5| 15.8] | 85| 8o.8| 26.3 
5-6 | 52 | 49.5 | 16.1 86 31.81. 26.4] 
59| |$3|$04[164|.| 87] $2.7] 26. 
6.2] | 54 | 51-4| 16-7] 88} 83.7] 27.2] 


6&5 |55|523|170| | 39 | B46 | 27.5 
68] |56]53-3|17-3] | 90| 85.6| 27.) 
7-1 57 | $42 [17.6] {5 91] $6.5| 28.1] 
7-4] [$3 1552|179]' | 921 87.5) 28.4 
WI 59 | 561 | 18.2 | 93. 88.4 | 28.7 
8.1 | 60 | 57-1 18.5 | 9+ 89.4 | 29.0] 
9.4. 61 | 58.0|[18.8] }] 95 | go.3! 29.3 
8.7 | |62|59-6|19.2] | 96| g1.3| 29.7 
g9.0| | 63 |59-9 | 19. 1.97 | 92.2 | 30, 
93] |64|609|193] | 93] 93.2] 30.3 


| S | Dep. | Lat. 0 Dep. } Lat. 
72 Deg. | | 2 | 72 Deg. P 7: De. 
L | 


The. Sea-man's Pzactice, 


©|.19 Deg. |. | 19 "Deg. | | © | Is Dey. 
Sg Toe. - an |S Tar. | Dep: a Ra \ Lir. \. Dep. 
4 + 4; 43 ZiF 331 1] ITl,4 09 65.2. 22. 
2.11.9 4..---6 F530 | 340] 13.97 | 70-[- 66.2.1 22 

2| 28} 10 37 | 35.0 | 2.1 "T0 67.1-| 23:1 
A. |. 13.8 | 1>3 35 35-9 | 12.4 j. 'j 72 68.1 2344, 
5 |. 447 | 16 1 39 306.9 T1257 T3*|: 69.0 23.9 

{6.] 5-7 |. 20]: ]40|37.86]130] { 74] 699 241 
| 7.1] 6.6} 2:3]: | 41 | 38.5 | 13.4 75 | 79.9 | 2444 
3 | 7.5 þ 2.6]- | 42 | 39.7 | 13.7 70-[:.71:; 2.447] 
'9|-35| -29 4.3 | 407 | 14.0 77 | 92.8 | 25-1; 
1Þ.1. 9:4 1..3:3] 144 |41:6 | 1453 22 |_73-7 | _25:4| 
13.4 10.4 | 536 || 45 | 43:5 [147 | 79 | 74-7 | 25-7] 
12.[11.3 1.39146 |43-9|150Þ- | 80] 75.6] 26.1 
113 112.3 4 54-2] 3: | 47 4454 | 1 543 | -- 31 | 76.6 | 26.4 
14 þ13.2{4 461-148 | 45:44 | x5:6 | 82] 77:5 | 267 
I5| 14-2] 49] |49| 46-3| 16.0 33] 78.5 | 27.0 
16 | 15.1] 5-2]: [yo | 47.3| 16.3 84 | 79.4 | 27.4 
17 [16.1 4. 55+" | Fi j48-2| 26-6]: 35-| 80.4.| 27-7] 
foi {17.07 5.6i|-|52|49:2 | 1&g | : | 36], B1,3 | .28.0 
ig.| 18.0. 6.2] -| 53 | go.r | 27:3 1 -] 85-822} 28.3] 
20 | 18.94. 6.5 |. by 51.0 |176|: | 338] 832 38.7 
121 |19.9] 68] |$5|52:0| 17.9: 89 | 84.1 | 29.0 
'22. .20;5 | - 7.2 56 | 5249 18.2 90 85.1 29.3 
23,121.74 7-5]. | 7153-9 | 18.6 91]. 86.0 | . 29.6 
[22-7178] [381548189 | 92| 870 .30.0 
i251 23.6;| -8.2 | F9 55-0 | 19.2 93 | . 87:9 39-3 
1,-8.5 | | 60|$6.7| 19.5 94 | 88.9 | 30.6 
C 8.8 ; 61 $7-7 |-19.9 | 95 | 89.8 30.9 
9.1 62 | 58.6 | 20.2 | | 96] coB| 31.3 
” 9.4 63 | 59-6 | 20.5 | 97 | -.91.7 31.6, 
9:3 | | 64,|60.5 | 20.8 98 | ,92.6|- 31.9 


The Sea-man's Ho 


[S| 20 'Deg. [ OS 20 Deg. 
I? ] Lat. | Dep. fP | Lat. | Dep. 

# gl .3Þ |35]329|120|' [6s | 
S716 7] 36 | 33.8 | 12.3 mo | 
3 2.&| 1.0 37 134.8 | 12.6 71 | 
4 | 3.3 | 1.4 38 | 35-7 | 13.0] | 72 
5 47] 17 39|36.6|13.3]|\ | 73 
76] $5.6] 20f [40] 37-6]13-71- |. 74| 
mn 66) 2.4 |41|3%5|14.0]| 75 | * 
| 7% | 2.7 | {42 | 39.5 T4.4. 76 | 
9| 8.5| 3-1 43 | 40.4 | 147 77: | 
10F_9.4|_3-4| |44]4:3|152|"| 72 
tr| 10.3] 3.8] [4542-3 | 15-4 
12 11.3 | 4-1 46 | 43.2 | 158-7 | 

13] 12.2] 4.4 | [47 [44-21 1621. | 

14 | 13.2 | 4.8 48 | 45-1|164| |}: 

Is | 14.1 | 5.1! 49 | 46.0 | 16.8 | | 

16| 15.0 | 5.5 5O | 47-0 | I7.1 

17 | 16.0 | 5 JI | 47-9 | 17.4 

13] 16.9 | 6.1 52 48.9 I7.8 

19] 17.9] 6.5] 53 | 49.8 [18.1 

201 18.8 | 6.8] 54 FO.7 8.5 | 88 

21 | 19.7 | 7.2 55 | 51-7 |18.8|- 
22|20.7 | 75 56 | $2.6 | 19.1 

23|21.6| 79] | 57 | 53-0 | 19:5 

24 | 22.6 | 8.2 58 | 54-5| 19.8 

25|23:5 | 8-5 59 | 55-4 | 20.2 

261 24.4; 8.9 + | 60 | 56.4 | 20.5 

27 | 25.4 | 9.2 | [61] 57-3 1-0-9 

28 | 26.3 9.6 | '| 62 58.3 | 21.2 

29 | 27.2 | 10.0 63 | 59-2 | 21.5 

30 | 28.2 | 10.3 64. | 60.1 | 21.9 

FA 29.1 | 10.6 | 65 | 61.1| 22.2 
132 | 30-1 | 10.9 66 | 62.0|22.6! 

33 | 31-0 | 11.3 67 | 63:0] 23:9|' 

3 [3191.6 |68|639| 233" 

65] Dio. "FEae- © | Dep. | Lat! || 

S170 Deg. |_| B70 Deg... | 


78 _ The Sea-man's: Pzactice: 
|S | 21 Deg. &| 21 Deg. © | 21 Deg. 
© | Lir, | Dep. Lat, Dep. x Lu. | Lu. | Dep, 
11-9} 4 [35]32.7|125] | 69þ 64.4| 247 
2.3--1-]-- +7 36 | 33-6 | 12.9 70 | 65.3 | 25«I| 
2 28 I. 37 | 34-5 | 13.2 71 |. 66.3 | 2544 
4 3-7] 14] [38] 385] 13.6 72:|. 67.2| 25.8 
E.|-47. | 1.9 39 | 36.4 | 14.0 73 | --68.1-|. 262 
6.1: -$46:| 2-1 40 | 3743 | 14.3 74 | 69.1| 265 
7 6.5} 2-5 4l | 38.3 | 14.7| 75-|. 79.Q 26.9 
8 |. 7-5]. 2.9| |42| 39-2| 15-0 70 |.-709 | 2942 
9.] 3.4! 3:2 43 | 40-1 | 15.4 77 | 71.9.| 27:6 
10-.9:3|_3:6} [4441-1] 158] |_78| 72.8% 279 
L1.| 10.3: 3-9 | |.45|42-0] 16.1 79-17 3-7 28, "2&5 
12:|,11.2.| 4-3 | 46 | 42.9 16.5 60 |, 74.7 | 28.7 
13:1,12.1| 4.7]: |47 [43-9] 16.8 31 | 75.6| 29.0 
14:1.1.3:1.| 5-0] [48 | 44.8] 17.2 32 | 76.6 | 29.4 
I5 [-14.0| 5:4 49 | 45-7 | 17.6} | 83] 77.5| 29.7 
16 | 14.9 | 5.7 50 | 46.7 | 17.9 84 |. 78.4 | 30.1 
17 |.I5.-9-| 6.1| | 51|47.6| 18.3 35 | 79:4 | 30.5 
18.] 16.8-| 6.4| | 52 | 48.5 | 18.6 36 | 80.3 | 30.8 
19.|-17.7 | 6.8] |53|49.5| 19.0 07 |. $1.2.| 31.2 
2913%7-1 7:2] [34|$241193| | $2| $221 21.5 
; - | 19.6 | 7+ 55 | $1-3 | 19.7 of 83.1- 31 9 
22 | 20:5.] 7.9 56 | F2.3 | 20.1 90 |. 8$40| 32.3 
23 1 31:4:1- %$ 67 | 53-2 | 204 gl | 349| 32.6 
24. 22.4.] 8.6 5d | 54-I | 20.8 92 | 85.9.| 33.0; 
25 [23.3 | 9.0 69 | 55.1| 21-1 93] 86.8] 33.3 
25 24-3.] 9-3" 60 | 56.0; 215 94 | 37.7 | 33-7 
27 | 25-2.| 9.7 61 | 56.9] 21.9 95 | 88.7 34-0) 
28.| 26.1 | 10.0 62:| 57-9 | 22.2 + 96| 39.6| 344 
29 | 27.1 | 10.4. | |63 | 58.8] 22.6 97 GQ.F | 34-6 
30 | 28.0 | 19-7] [64 |59B[229| | 98] or.5| 35-1 
31 | 28:9. | 11.1: 65 | 60.7 | 23.3 | 99 | 1.924 | 3595 
Z2| 29-9,| 1.1.5 66.|61.6-| 23,6 100 | 93.4 | 35.9 
33 j.30-9. 11.8] |67|62.6| 24.0 200 | 186.7 | 71.7 
34 | 32:7 | 12-2] 168635 | 24-4 | | 300| 280.1| 107.5 
© | Dep. | Lat. ©. | Dep. | Lat, S | Dep. | Lat. 


The Sea-man's ÞPtattice, ”9 
© | 22 Deg. & | 22 Dep. 4 |: 28 Dope 
51D. |* Go - arc] Dp. 
|. of. 35 | 32-4 | 13.1 69} 64.0} 25.c 

24- 490-7 236 | 33-4 |13.5 70 | G49 26.2 
>3þ 2-8] 2.1 37 | 34-3 [13.9 71 | '65.8\. 26.6] 
4 3-7þ 15] 38 | 35-2 | 14-2 72 | 66,7] 27.C 
'F| 4.6] 1.9], [29 |36-1f14.6] | 73] 67.7| 274 
[- 6. 5.6] 2.2 40 | 37-1 | 15.0 74 | 65.6] 27,4 

7]: 6.5] 2-6 [qi | 350 | 15.4 75 | 69.5| 28. 
| 8] 7.4] 3.0| 42 | 3349 | 15.7 70 | 70.5 | 285 
.9| $8.3] 3:4 43 | 39-9 | 16.1 77 | 71.4| 28:9 
70} 9:3] 3:7] [44 [423165] ].78] 723 206] 
[11] 10.2]. 4.1 45 |4'-7|169] | 79| 73.3 29:0 
[12 | 11.1] 4.5 46 42.6 | 17.2 | 80] 74.2| 3o.n} 
13|120} 49k [47|43-6]17.6) 31 | 75.1] 30.4] 
14|13.0] F-2 48 | 44-5 |[18.0| | $2 760| 30.7] 
is|13.9| 5:6 49 | 45-4 | 18.4  83þ 97.0] 311 
j1 6. 1.4.8 | 6.0 FO 46.4 18.7 ; 8+ - 77-9] 31+e5 

I17 | 15.7 | 6:4 5l | 47-3 | 19.1. $5.1. 78.3] 31.9 
118 | 16.7] 6.7] |52|43-2|19.5 86 |. 79.7 | 3 2 

19 17.6.| 7-1 [53 | 49-1 | 19.9 _ 87] 80.6[* 32.6 
20 18.5 75 54 FL-1 20.2 88 _ 8146 33-0] 
214 19.5] 7:9 55 51-0 | 2C.6- | $9 . 82.5 i 3344 

22 | 20.4 | 8.2 56 | 51-9|21.0 | 90 þ 33.44 33.7 

23421.3] $9] [57 |52:9|21:4] | 91 þ. 84.4] 341 

24 | 22.2.| 9.0 [58 | 53-9 |21.7 92 |. 85:3} 34-5 

[2 5 | 23-2| 9-4]. [59 | $47 | 27+) 931. 86:2] 349 

[26]24.1] 97] [60| 55-6| 22.5 94 | $71] 35.2 

271 25.0| 10.1 61 | 56:6 | 22.9 95]. 88.1] 35.6 

28 26.0 IO'5 62 | 57-5 2352 | 96 1 "High 36.0 

29]26.9| 10:9 63 | 5.4 | 23-6 97| 39.9| 36.4 

8012761112] 164 | 19:4][24D0]- | 951 90.91 267 

31} 28.7] 11.6]. [65 | 60.3 | 24-4 99 | 91.8| 37,1 

32|29.7| 12.0 66 | 61:2 | 24<7 100 | 92.7 | 37.5 

{23 | 30.6 |12.4 67 | 62.1 | 25.1 200 | 185.4| 74.9 

(34 [31:5 [12:7]: [68 | 631-1 25:5] | 300|275-2[112.4 

[ S.| Dep. ] Lat. 'O | Dep. | Lar.  & | Dep | lar. 

=! 68 Deg. >| 68 Deg. | | S| 68 Deg. | 


g9 The Sca-man's cn 
|Q| 23 Deg. | [©] 23 Deg. | | BO) :23:Dn 7 
5]. jo} |*|m7De] | ITE 
2-1: ;oÞ4o 4}. 3519252} 1857 | : | 69h. 
2]: 138-1; 8 [36[33:r}141]- 79 
3]: 258]--4.2||: [37]340| 144] | 9x}. 
4] 3.7]: 1.6 | 30 | 35.9 1448 © 71 JAp-1 
J-|. 4-6|--:2.9 39|[356Sf 15-2] {| 73 [-7 
'S|.5-5] 2.3} J4o[368]| 15:6] | 74 

| 1 0:1 512.47 +1 1 37:7 | 16.©| i. 7F 

N +531 42 | 38:6 | 46.4-| 76 P-1 
N1-.8.3 | 3.5 43 | 39.6 ey 49 |: 
=q<2:2173-91 [44|405 17.2 | 78. 
L110. 4.3} [45[41-4| 17.6 79 
12:1T11,0|; 4,7 | |46| 42:3 | 1%0 & j 
[34420]: 5.1 [47}433| 13.4 It: 
41129] 5.5/ [48] 442 | 18.7 52 
I5 13,9 5.9 49 | 45.1 | 19.1 | - 3 
16 |14.7| 6.2 50] 46.0 | 19.5 34 
[7 | 15.6] 6.6 fl |46.9| 19.9 35 
19 | 16.6 7.0 | 52 [47.9 | 20.3 36 
I9 [4175] 7.4 53148.8 | 205 87 
20138.4|: 7.8] 54 [49.7 | 24:1 _88; 
21 |19.3:| B.2 55 | Fo-6 | 21.5 89 
122 |20.2| 8.6 56 | 51.5 | 21.9 90: 
23 | 21.2 .O F7 | F244 | 22.3 Q1 
24 |22.1-| .9.4 53 | 53-4 | 22.6 92 
25123.0| '9 59 |$4-3|23.0 |. | 93 
26 [23.9] 16.2 60 | 55.2 | 23.4. 94 
7 124, | 10.5 61 | 56.1| 23.8 | 95 

:8 25.8 10.9 62 | 57.1 | 24.2 96 
*9.126.7:| 13.3 63 [58.0 | 24.6 97 
30 [27.6 |117| |64\589|25.0| | 58 
31 |29.5.| 12.1 65 | 59-8 | 25.4 99 
32.1 29,4 | 12.5 66 | 60,8 | 25.8 I0O 
133 | 30.4 | 12.9 67 61.8 ; 26.2 2 00 
2 [37:3] 13:3] |68,62.6|26.6| | :00 
© | Dep. | Lat. |. |' Dep. | Lar & 

P |. 67 Dep. | | S[67 Deg = 


Os IT TIE 


10] g1} 4-1] [44|49:2|17:9 78 | 71.2] 31-7 
111100| 4.5} [4514-1 [18.3 79 1-72. 32.1 
I2] 10,9 |: '4+49 46 | $2.0 18.7 oc #73. Z2.5 
13 l1;9| 5:3 47 | 429 | 19.1 81 { 74.0 32.9] 
t4| 12.8 |:'5.7 483 | 43-$ | 19.5 S2 þ 474.9} 33:4] 
15-[13.7| 6.1 | 49 | 44-8 | I9.9 | | 83 | "5 337) 
16|14.6| 6.5 50 | 4557 | 20,3 8+ | 76.7 | 34.1] 
17 [15.5] 6-9k [5146.6] 20,7 5 | 77.6 |: 34-5 
18-|-16.4 | 7.3 52 |47:5| 21.3] | 36 58,5] 34.9] 
19] 17.3] 7-7] 3 | 43.4 | 2156| 87 | 79:5 |: 35:3] 
20[18.3] 8.1] [5449.3] 27:0[ '* | 88} $0.4] 35.7 
21] 19.2] 8.5 55 | $0.2 | 32.4 82 | $1.3] 36.2; 
2220.1] 9.0 56'| FI.F| 22:78 90 | 82.2] 36.6 
23]21.0] 9.4 57 | F2-t-| 23-2 | 91 | B3.1.137 of! 
2421.9 | 9.8 58 |. $330 | 23-6] © | 92] $$.o[' 374 
: 522.8 [10.2 5g | 539 | 24-0 03 84.9} 35 

26|23.7 [10.5] 60 F 4.0. 2:44. 94 85.87" 38.7] 
:7|124,6 111.0 61 |, 555] 24.8 95 | 86.8] 38.6 
8|25.6| 1.3} 62 | 56:6 | 25.2 96. 87.7 | 39.0]. 
9126.5] 11.7 63 | 57.5] 25.6 97 | 88.6 | 39.5: 
30]27.4[2:2[ » [64 | 58.5] 260] | 98| Bog | 399) 
31|28.3]12.6]  f65 | 59.4| 26:4 | 99| 90.4 | 40.3 
32 | 29.2-|.13.0Þ . i }66 | 60:3] 26.8 100 | 91.3-| 40.7 

33|30-1]13.4F 67 | 61.2] 27.2 200 MB2,7 I.5 

34 [31-0] 13-3} [68|62.1|27.6| | 3c0 f274:0 | 122.0 
S | Dep..| Lat. | © Dep. | Lat He ep. | Lar, | 
S166 Deg. S|"66 Deg. | | 856 Deg. | 
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&% The Sea-man's {Pzactice, 

[24 27 Deg: S\. 27 Deg. | | &| 27 Dep, | 
[*? | Lat. Dep. = Lat. Dep. | a ' Lar. \ Dep. 
41-301 -$ 35 |31.2|159| 4 69 61.5] 31:3 
| 2]. 1.0 9 36 |. 32.1 [16.3 70:| 624 | 31.8 
3] 2-7 | 1:4 37 | 33. ' 16.8 71] 63.3 32.2 
4 3.6 1.0 39 33.0: 17.2 72 | 64.1 3247] 
i &| 4.5| 243 39 | 34-7 j 17-7 73'| 65.0 | 33.2 
6 | 543| 2:7 40 | 35.6 18.2 74 | 65.9 | 33.6) 
-| 62| 32] |4r|36.5|18.6 75 | 66.8 34-1 
8] 7.1] 3.6] [42374 19-1} | 70} 67.7 | 345 
'9 8.0 | 41 43 | 35-3 | 19.5 TT h. 68.6 | 35-0 
3|89| 45| |44|391|200] |78| 695 | 35 
. 45 | 40-1 | 2044 79 704 35-9 
46]|41.0|/20.9] | S0| 71.3 | 36.3 

47 [41.9 21-3 or 72,2 | 365 

48 | 42.3 | 21.8 32 | %3.1 1:39.23 

49 | 43.6 | 22.2 83| 73.9 | 37-7 

50 | 44.5 | 22-7 84 | 74.8 | 38.1 

Fl | 45.4 | 23-2 85 | 75-7 | 38.6 

| F2 | 46.3 | 23-6 86 | 76.6 ' 39-0, 

53 [47.2241] | 87] 77.5| 39.5 

54 | 48.1 24.5 | 88 78.4 \ 

55149.0|250| '| 99] 79.3 |: 49-4 

56 | 49.9 | 25-4 90 | 80.2 40.9: 

57 | 50.8 | 25-9 9t| 81.1| 41.3 

53 | 51.7 | 26.3 92 | 82.0 | 41. 

59 | 52.6 | 26.8 93} $2.9' 42.2 

60 | 535 | 27-2 94 $3.7 42.7 

61 | $443 | 27-7. 951 84.6 | 43-1 

62 | 55.2 | 28.2 | 96| 85.5] 43.6 

63|56.1|28:6| | 97| 86.4| 4400 

64 [57-0 |29.2| |_| 87.3] 445 

65|579|295| | 99| 882] 449 

661388 |zo0| [100] 9.1 | 45.4 

67:|59.7 | 30-4 | | 299 | 178.2 | 60.9 

68.| 60.6'| 30-9 | i 300| 267.3 | 136.3 

& Dep. Eat. | | & | Dep. | Lar. 

S163 Dox- |} —B1--64—Dg. | 


== Sea-man's Dzactice, $5 
[U 4.28 Deg. \ S| 38 Deg: | S]' 25 Dep. | 
1 Lat. [.Dep. 5 |Lat. |Dep. _*] "Tar. | Vep. 
'1|þ Q[]- 5 35 | 39.9 | 16.4 69| 60.9] 3244 
24. 1;8]-..9 26 |31.8|16.9 | 70] 61.8| 32. 
| 3. 2.6] 1.4] [37|32.6|17.4 71 | 623 | $343 
-4]- 3.5] 19] [38| 33-5 [17.8 72 | 63.6| 33, 
5] 444]. 2:3 39 | 34-4 | 18.3 73 | 64-4| 34-3] 
.6 543 | 2.8 40 | 35*3 18.8 74 65.3 34-7 
| 6.2 | 3:3 41 | 36.2 | 19.2 75 | 66.2] 35,2] 
8] 7.1] 3-7] [42|37-1]19.7 76 | 67.1 | 35.7 
9} 7.9| 4-2 43 38.0 20.2 T7 68.0 36.1 
10] _88| 4:7] |44|388]207| | 71B| 689] 36.6] 
I1|- 9.7 | 5-2 45 | 39-7 [21.1 79 | 69-7 | 37.1 
12|10,6| 5-6] [46|40.6[21.6} 80 | 70.6 | 37.6 
[13] 11.5] 6.1] [47|4'-5[221) | Bi] 715] 38.0 
[14 | 12.4 | 6.6 48 | 42.4 22.5 32 72-4 | 335 
i5|13.2| 7.0 49 | 34-2 | 23.0 83] 73.3] 39.0 
[16|14-1] 7:5 5O | 44-1 | 23:5 84] 74.2| 39.4 
I7] 15.0 8.0 $1 45-0 28.9 85 7TS-© 39.9 
i8| 15.9] 3.4 52 | 45-9 | 24-4 86| 759| 40. 
19] 16.8] 89] [53[46.5 | 24-9 87] 76-3| 40. 
20117:7] 94] [$4]47:7|254] |_BB| 77.71 41.3 
{21 18.5]-9.9 55 43.5 25.8 39 78.6 | 41.8 
22 | 19.4 | 10.3 56 | 49-4 | 26.3 g0 | 79.5 | 42.2 
23 | 20.3 |10.8 57 | 50-3 | 26.8 gi] 80.3] 42.7 
24 |21.2|11.3 58 | FI-2| 27.2 92| 81.2| 43.2 
25| 22.1] 11-7 59 | 52-1 | 27.7 93! 82.1] 43.7 
26|23.0 [12.2 60| 53-0 | 28.2 94| 83.0] 44-1 
127 [23.8 ]12.7 61 | 53-8 | 28.6 95| 3839\| 446 
[28]24.7 |13.1 62 | 54-7 | 29.1 96| 848| 45. 
29|25.6 13.6 63 55-6 | 29.6 97 85.6 +55 
30 |26.5 [14:2] [64|56-5}300] | 98| 86.5] 46.0 
31127.4[14.5] |65| 5741305 99| 87.4| 465 
32 |28.2| 15.0 66 | 58.3 | 31.0 100| $8.3 | 46.: 
33 |29-1.| 15-5 67 | 5$9-I | 31.5 200 | 176.6} 93.9 
34 |30.9.116.0] [68|60.0|31.9] | 300| 264-9] 140.8 
| & | Dep. | Lar. 'O | Dep. | Lat. "© | Dep. | Tat. 
> 62 Deg. = 62 Deg. | | MN» 62 Deg. 


86 The Sea-man's Pzactice. 

[©] 29 Deg. © | 29 Deg. | © | 29 Deg. _ 
iP Lair. | Dep 2 Lat. Dep. "v2 Lar. | Dep.| 
x [0 1 35 | 30.6| 17.0 69 | 60:4} .33. 
27-197 | 1:0 36| 31.5 | 17.4 { 70 | 61.2 ; 

31-20] - 14 37 132-4 | 17:9 | + 71} 6241 
'4| 3-5] 19] [35] 33-2] 18.4] | 72] 63:@ 
[| 6-| 4:4 | 2.4. 33 | 34-1:| 18.9] | 73:] 63.8 
6| 5-2] 2.9 40 | 35.0 | 19.4. 74 | 64.7 
| 7 | 6.1 3-4 41 | 35-9 | 19:9 75S;| 65.6+ 
V1] 70] 3:9 42 | 36.7 | 20.3 76 | 66.5 
9| 7-9! 43 [4337.6] 20.8, TT | 67.3: 
10] $7] 48] |44|38.5|21:3] |_7%| 68.2 
I1| 9.-6| 5.3 45 | 39-4 21.8 | 79 | 69.1. 
12.|1Q.5| 5.8] |46|40.2| 22.3] | 80] 700 
13] 11.4 j--6.3 47 4T-1 2.2.8 81, 70;5 
14 | 12.2| 6.8 48 142.0 | 23.3 82:| 71.7 
IF |I13.T] 7.3] 149|42.9|23.7 33] 72.6 
16 | 14.0| 7.7] |59[43.7|242| | 84] 73.5 
17 | 149] 82| |51|446| 24.7 85.| 74-3 
18] 15,7 | 87 52 | 45.5 | 25-2 || | 86| 75.3 
19 | 16.6 | 9.2. F3 | 46.4 | 23-7 87 76:1 
21 18.4. I ©:2 | 55 | 48.1 26.7 3g 77.8 43-1 
22-| 19.2 | 10.7 56 | 49.0 | 27.1 90 | 78.7 
231] 20.1 | Il J7 149.9 27.6 | Ol 79.6 
[2 4] 231.0 | 11.6 53 | 50.7 | 28.1 92.] Bog 
25 | 21-9 | 12.1| |59|51.6| 28.6 93 | V1.3 
26 22.7 | 12.6 60..| 52.5 | 29.1 94 | 82.2 
27 | 23.6 | 13.1 G1 | 53.4 | 29.6- 95 | 83:1 
28] 24.5 |13.6| |62|54-2| 30.1 | 96] Bao 
9 | 25-4-| 14.1 63.| 55.1 | 30F 97 | 84.8 
ko | 26-2 | 14.5} | 64 [$6.0131.01 | 2] B57. 
3127-1] 15-0] [65 |56.9| 31.5 99 | 86.6 
3228.0 | 15.5 66 | 57.7 | 32.0 1co| 87.5 
33 | 28.9] 16.0} 167 [58.6] 32.5 | [200| 174.9: 
pe 1292 [19.5] [2 | 10901 39 |: | 399] 262-4 

|S Dep. | Far. | . © | ep. | Lat. & | Dep. | Ts 
= 61 Deg '> | 61 Dep. P| 61 Deg. 


FT | 30 Deg. | Deg. | 
(= | Lat. | Bep LEP: 
1 = ) oN; | 
[2] 1,7] 1.0} | 

-3| 2:6] 1-5 | 

'4 | 3-5] 20" | 

5 4+3-]- 2.5: | : 1 

1 Gf =_ 7 3.0 I BL | 4 

7 | G.1-| 3:5 od 13> 4 
be 69] 4-0 42] 36« j 70.| 1 

& &| 4- (45: 1:37: | 7 

10 8.7 5 144 | 38: x | 73 6 

11] 9.5} 5-5, [45 |39%0|22:35 79] 68.4 | 

[2.] I0.4 | 6.0- 46,| 39.9 | 230 82] 69.3| 
1301.3] 6.5| | [47[497 [23:5], | $1] 76-2] 

14 | 12.1 | 9.9 | [48] 41.64] 240: - 82] 716], 
15-1130] 7.5} [49] 42-4 | 245 33] 719]. 

16 | 13.9] 8:0]. [501 43-3.| 2509, | 34 | 72:7 

17 [14-7 | 8.5 [51 |44-2|25:5-| . | 35] 736 

18 |15.6| 9.0] [53[45.0|26.0:] |: 36] 745| 
I91 16.5 | 9.5] $3 |4F-9 26.5. ' 87 75-3. 
20 | 17:3 [20.0] [54[46.8]270] |_88] 762 |. 
21 | 18.2 |10:5-| | |55 | 47-6 | 27:5 891 77.1 

22 | 19.4 |11.0j |56| 48.5 | 25.0 90 | 77.9 

23 | 19.9 | 11.5, 57 | 49-4 | 28.5:| | 91-| 78.8 
24-|20.$|12.0\ | 59, 50.2 |29.0 92| 797 

25 | 21,7 [12.5 59% | 51-1 | 29.5 93 | $0.6 

26 | 22.5-\13.0 |60|52.0|30.0 94 | 81.4 

27 | 23.4 | 13-5 61 | 52.8 | 39.5 g5| 82:3 

28 | 24.2'| 14.0 62 | 53.7 | 31-0 96 $4<I* 

29 | 25.1 | 14.5 63 | 54-6 | 31.5 97 | 84-0 
30426.0|15-9] |64|554| 320] | 99} B4g 

g1 [26.8 [15.5] |65|$6-3|.32.5] | 99| 85.7 

32 |27.716.0| |66|57.2|33:0] [100 | 56.6 
93-1 28.6116.5|.- |67|58.0]33:5] [200 | 173.2 
(34 | 29.4 [17.0] . | 68 |58.9 | 34.9]; | 300 [259.8] 156, 
'&: | Dep. | Lar. |. |: @ [Dep | Lat. & | Dep. | Lat. 
ES |."60 Deg. |: | 3 | 60 Deg. - B60 Deg. 


[S. ..21 Deg : - 
®] Law. Dep. 
8] 17]190, 
3] 2.6] 1.5, 
4} 34| 2.017] 
ol 4-3 | 2-6]. 
*6\ &1| 31Þ 
[2] 50] 26] 
-Y 6.9] 4-1,|. 
9| T7: 4.6 : 
to} 8.6] 5.1 
Ill 9.4] 57. 
12] 10.3 | 0.2 
113 'Y II 6.7 | 
[14] 12.0] 7.2 
ſ5| 12.9 | 77 
16] 13.7 | 8.2 | 
17|14.6| 8.3| 
i8| 15.4 | 9.3 
('9] 16.3 9.8 
[20]17.1| 10-3]. 
21] 18.0 |10.8| 
22] 18.9 [11.3 | 
I23 | 19.7 | 11.5 
[4 20.6 | 12.4 
25] 21-4 | 12.9 
26 | 22.3 | 13+ 
(27 |23.1 | 13.9 
28 | 24.0 | 14.4 
29 | 24-9 | 1449 
30 |25-7 | 15:4 
31 | 26.6 | 16.0 
32 | 27-4 | 16.5 
33 | 28.3 | 17.0 
34 | 29:2 | 17:5 
S Dep Lat. 
may. 1 - $9- Deg — 


The Sea-man's Pzatice, 89 


| 32 Deg. '| [ii] 32. Deg- |} S|.__32. Deg. | 
-— 3&4: <5 0 [,35| 2907 |,13.5] | 69] 53.5] 36-6 
Ft 1,79] 1.1| - | 36] 30.5 |-19-1 1 70]. 59:4 | 37-1 
2.4] .4-6| 3731-4 | 19.6 71| 60.2 | 37.6| 
3-4 | 2-1 38, |-32:2 |20,1] | 72| 61.0| 38.1 
- 4.2]: 2-6 - [39|-38.1|207 | | 73] 61.9 | 38.7 
5-1|43-2|- [42 |38:9| 21-2] | 74] 02-7 | 39-2} 
| 5.9]: 3-7 5 [41] 34.8] 21,7] | 75] 63:6.| 39-7] 
- 6.3] 4.2} [42]3556þ22:3] | 76] 64.4'] 40.3] 
79.6] 4.8| 43] 36.5 | 22.8 77 | 65-3.] 40.3] 
B.5| 5-31 P4437:3|233} |_73| 661 | 41-3 
11] 9-3] 5-3|-- [45|38.2|23.8] | 79]. 67.0 | 417 
121-19.2|-/6.4| ' [45| 39.0 |24:44| | 50| 67.8 | 42.4) 
13 [17.0] 6.9} f47]39.3}249|. | 51] 687 | 429 
14 |.11.9| 9.4} [48] 40.7 þ254} | 32 | 69:5.| 43-4] 
is|127| 7.9] þ49[41:5 |26.0| 83] 70.3 | 44.0 
[16 13.6|. 8.5 ' 50] 42.4 | 26.5 34| 71.2 | 4445] 
1714.4] 9.0; |51[43.2|27.0 85| 72.1 | 45-0 
18 |.15-3| 9.5] |$3þ44-1127-5], | 36] 72.9] 45,6 
19|16-1|:10.1| 5 [53 [449 |28.r 37 | 73-8 | 46.1 
20] 17-0 10.6 | i-.- 1.54 45.5 28.6 _88 74-6 46-6] 
24+ 17.8 þ.Þ.1 55 146-6 | 29.I | 89] 75-5| 47-2 
122 |18.7-| 1.7 56 | 47-5 | 29.7 g90| 763] 47:7 
i223 419.5 | 2.2 57 | 48-3 30.2 91 77.2 | 48:2 
24 | 20.4 | Þ2.7 53 '49.2|30.7 | | 92] 78.0} 48.7 
[25 ]21.2] 13.2 59, J$SO f 51453] | 93 78.3 49.3 
26 | 22.0.| 23.3 | . |60j50.9|31.8, 94| 79-7. 49-0 
25 |22.9 | 14.3 | GI | 51.7 | 32-3 | 93 |. .00.5 | 50.3 
28 |23.7 | 14.0 | 62|52-6|32.9] | 96| $1.4 | 5c.g 
29 | 24-6 | 15.3] | 63 | 53-4 | 33-4 97] $2.2] 51.4| 
[30 |254|159| |64 5431339] | 3] B31) 519 
31 |26.3|164| |65|55-1]344| | 99} 839] $2.4 
>2 |27-1.] 17.0 66 | 56.0 | 35-O | | | 
2 128.0]17.5 67 | 56.8 355 
[4 |2f.7 [18.0  |6B1x8.7 | 36.0 
[& | Dep. | Lat. & Dep. | Lat. 
{>} 58 Deg. | | S\'58 Deg bl 


go The Sea-man's 
[7] 23 Deg. | | Q]-33 | |. 
| Tar. | Dep. | | io wy | 2: 
1} Sf 0+: 35 (29:4 [19.1 | | '60| 
21 17 0-t 36 |'30.2 19.6 70 | x8 
3] 2.5| 1.6 37 | 31.1 | 20.2 71 
4| 3-4 | 2.2 38 [31.9 [20.7 | | 72 
S748 7 7 39 | 32.7 | 24.2] | 73 
6| $0) 33] [4933-5 [21-5] | 74 
7| 59] 3.5 41 | 34-4 |22-3] | 75 
8] 697| 44 42 | 35-2 [22-9 | | 76 
9] 7.6] 49 43 | 36-1 | 23-4 77- 
10] 8.4] 54| [44] 3691242] | = 
r1] g.2| 6.0 45 | 37-7 1245] Þ 79 
12| 10.1] 6.5 46 | 38.6 | 25-1] fs) 
13] 10.9] 7.11 | 47 | 394 25.6 31 
14| 11.7] 7:6 48 | 40:3 | 26-2] | 82 |- 
15 | 12.6 | 8.2 49 | 41.1 | 2657 83 
16| 13.4| 8.7 50|41.9|27-2| | 84 
17 | 14.3] 9.3 51 | 42.8 | 27.8 8 
#£0 15.1 9.8 52 | 43.6 28.3 86 
119] 15.9] 10.4 | 53 | 445 28,8 87 
20| 16.8| 109] | 54 [45:3 |294| | 38 735 
:1| 17.6] 11:4. 55 | 46-1| 30-0] 89 |. 
22 | 18.5 | 12.0 56 | 47.0 | 39-5 90 | 
23 | 19,43 | 12.5 57 |47.8} 310] | 91 
24] 20.1| 13.1 53 | 48.7 3 1.6 92 
25 | 21.0 | 13.6 59 | 49-5 32.1 93 
26 21.8 14.2 | 60] 50.3 | 3247 | 9+ 
27 | 22.7] 14.7 G1 | F142 | 33-2 95 
28 | :3.5]| 15.3 | | 62 | 52-0 33:8 96 
29 |24.3| 15.8| | 63 | 52-9 | 34-3 97 
30 |25.2|163| |64|$3-7 [343] | 9 
31 | 26.0] 16.9 | 65 | 54-5] 354] | 99 
Þ= | 26-9 17.4 | | 66 | 55-4] 35'5 100 
33 | 27.7] 18.6| | 67] 56-2] 36-5] |200 
[4 | 28.5] 18.5] |65|$7:1]379] [300 
=} Dep | Lat. '& | Dep La. | | & 
ads 57_Deg-__ D | $7 Wt > 


wn. 
” 


The Sex-man's Peaitied 


S\| 34 Lee. 1 & 
S| Lat. RF, f 
35 | 29-0 | 19.6 69 
36 29.3 20.1 | 70 
37 | 30-7 | 20.7 4 71. 
38 | 31.5 }21.2 72 
39 | 32.3 |21.8 73 
40 | 33-2 |[22.4| {| 174 
4t | 34-0 | 22.9 1 9701 
42 | 34S | 23-5 76. 
43 | 35-6 |24-0 T4 
2211S} 1.28 
45 | 37-3|25-1] | 79 
46 | 35.1 | 25.7 

47 | 39:0 | 26.3 31 | 
48 | 39.8 26.8] | $2 
49 | 40:6 [27.4 | | 83 
5o|4%.4 [28.0 |: | 84 
Fl [42.3 |28.5 8 
52 |43:1I |29.1 | 86 
53 | 43-9 | 29.6 87 
54 | 44-8 | 30-2 88 
55 | 45-5 | 307 89 
56 | 40.4 | 31-3 go 
$7 | 47-3 | 31-9 91 
58 | 43.1 | 32.4 92 
|59| 48.9 | 33-0 93 
1$0 | 49-7 | 33-5 94 
| 61: FO.6 34.1 95 
62|57.4 [346] | 96 
63 F2e2 ZJJ-2 97 
64 | $30 1355] | g8 
165|53-9| 36.3 |} 99 
66 | $4:7 | 36.9 100 

67155-51334] | 200 165.8 

1581 $64} 37-0] | 300 | 248-7 
& | Dep. | Lar. | W 
1556 Dgj_| = 

N 


92 The Sea-magn's Pzactice; 
1&1 35 Deg._ ©| 35 Deg. 8B 35 Deg. . 
i Li, Dep. ' Pcs Lat. Dep. Sa UA, > 
[1] 8 61 Þ35 28,6.|20.1 69 |. 56.5.| 39-6 
| 2] 171, 1.1] 1.36] 29.5| 200 | 70] 57.3: 42-2 
(.3] 2-5] 1-7} 13713031212] | 7 $8.2 | 407 
i4| 3-3] 2-3] [38|31n|213] | 721 590| 41-3 
eg] 4:1] 297 | 37 | 31.9 22:4 73 | 59.8] 41.9 
| 6| 49} 3-4i 1401328} 229] | 741 606] j2.s 
7 | $47.| 40] F411.33.6| 23-5 | * 5 
[8] 66| 456] 1421344 |241 |. 
9:1 T«þ.| S-2j 143'|35-2 | 24:0 | 14 
1107 Ba: 57]. 1461360\ 282] wy 
j1.L.} 9-© 6.3 | | 45. | 36.8 +258 | Fed 
41.2 9.3-| 6.9. 46'| 37.7 |:26.4. Pf 6555| 45% 
(13:] 10:6 | 7.5 | | 47.] 38.5! 27.0 T:|- 66.4 | 46:5/ 
4144] 11.5 | Bo] [48] 39:3| 27.5] | 524 67.21: 47.0, 
115; 12:3] $8.6] |49| 40.1 | 28.1 33. 0: 7.6] 
416:| 13.1 | 9-2 50 | 41:0 | 28.7 od 
417 13:9.| 9.8 Fl | 41:5 | 23.2 
18. 1447 {10.3 | 52 [42.6 |. 29.8 
{19:| 1536. | 10.9 53 [43:4 | 30-4 
209 164 PLE! | 3416462 | EL9 
{241 | 17-2 | 12.0 55 | 45-1 | 3145 
22. | 18:0 | 12.6] | 56|45-9| 32-1 
23 18.8 | 13.2 67 | 46.7 | 327 
(24. 19.6 12.8 55 475 | 33»3 
125 | 20.5 | 14-3] | 59 48:3| 333 |. 
126 | 21.3 149: 60 | 49.1 | 344 | - 
127 22.1 ["IF-5 61 | 50.0 | 35-O | L 
(28,] 22:9 16.1} | 62 | 50.3] 35-6} - 1 
29 23.7 | 16.6 63 |51.6, 36-l | , 
304 24.64 17.2] 164 | 52:41 297 | 
124 | 25-4-417.8] || 65 þ5343| 37-3 þ.»'| 99: | v 
1324 2642[18.4 |, | 66 | 54-1[ 37-9 þ-/| 109: 57 
'23 [:27.0.>18.g.] || 67 54-9 þ3%4 ++; | 292 |'1-6848-1; 114 
[344 27:8 [19-5 |: | 68 {55:7 |39:94 » {| 39|-245;8'|; 172 
= Dep. La.| il 5 Dep. | Lat. | | i Lax.) 
Sh $55 Deg. = | F5 Deg." |_| BP |... 55 Deg. 
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17,0] 12.3; 
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DO ww W AVPw oM A 


J83 
21;0| 13.3 
21,8 | 15.9 


= 
"135 | 23.3] 20:6 
36 


-[42 | 34-0 | 24-7 70 | 61.5| 44.7 
-- [43 | 34-5 | 25.3 77 | 62.3 | 45-3 


T2] 35 Deg.. | | ©f 736. Deg. | 
* | Lat. | Dep. | 1 as & 


[ ———— —  —— ———_ 


23.1| 21,1] | 70 56.6 | 41.1 
37 29-9 21.7 71 $7.4 41.7 
38 | 30-7 | 22.3 72 59.2 | 42.3 
139 | 31-5 hop 73 | 590| 42.9 
- [40 | 32-4 1 23-5 74 | 59-9] 435] 
41 | 33-2 | 24-1 75 | 60.7] . 44-1 


| 44 | 35:6 | 25-8 78 | 63.1 | 45.8 
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1, 238. . Deg. 


Lat. 


75) 
| 20.2 


29.9. 
307 
II: 5 
32:3 | 


21.6 Top 
23.2 | . 
22.8 


23-4 


240}, 
24,6]. 


25-2 
25-9 
25. $4 


34-7 | 27.11 


35-5 127.31 
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39.2 


. 
— —— ws, ———.._ tw. = —_—_— 
—_— - ———_ # , 
o _ _ 


O 
Q\ 


- ____ "The Sea-man's Pzatice. 
==> | 5} be. 1.57 
Lat. Dep, | @® 5» . al. | td Po ans 4 c) ' > 
—| | |5 27:2 |22.0| 'þ ;69 
36 [28:0|22.6] | 70 
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bf 


| 44 Deg. 


Lat. Lat. | 
26.4 | 


27.4 | 


127.9 


28.7 
29.4 


30.9 


[31.7] 


32.4 
33-2 


30.2 | \Jo 


33-9 


34-7 


| 35-4 
39.2 | 
36.9 | 


37-7 
38.5 


39-2. 
| 40.0 


as 
PS) 
RN 


$8? 35.4 


41.5, 


Dep, 
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The Sea-man's P:actice, 


» 
|S] 4: Deg | | ©] _42 Deg, © | 42 Dig. | 
tb Lt, | Dep - Lai, Dep. - —— 
Lit, : | Cp. vY ; Vep. 3:3: its Dep, 

HF 077-9 35 | 26.0 23 4 69 | g1.3 46s 
2] 1-5] 1.3] [36[26,7,241] | 70| $:0| 468 
4 2.2 2.0 37| 27-5 | 24.7 71 $2.7 47-5 
4] 3-0 2.7 38 28.2 |25.4 72 535| 48.2 
$4: 3*7-4. 543 39 | 29.0: 26.1 73] 54.2| 48.8 
'6] 4.4 | 4.0 40 | 29.7 | 26.8 74 5F.O 49.5 
©i IS 1-7 41 | 30:4 | 27.4 75 | 55-7 | 502 
8| 5-9| 5:3 42 | 31.2 [28.1 76 | 56.4 | 50.9 
9 6.7 6.0 43] 31.9 28.7 17 $7.2 Fl 5 
101.74]_&7] [441327 [294] |_7B| 579| 52.2 
*1 © 45 | 33-4 | 30.1 79 | 58.7 | 5249 

46 | 34-2 | 30.8 80 59.4 $3.5 

47 34-9 31.4 81 | 60.2 F4o2 

48 | 35-7 | 32.1 82 | 60.9 | 549 

49 | 36-4 | 32.8 63] 617] 55.5 

50|37-2 | 33.5 84 | 624 56.2 

Fl |37-9 | 34.1 85 | 63.2 | 56.9 

F3 | 394 | 35-4 | 67 64-7 58.2 

$4 [4211361] | 38] 654| 58g 

55 | 40-9 | 36:8 69 | 66.1| 59.5 

561416 | 37.5 90 | 66.9 | 60.2 

57 | 42-3 | 38.1 91] 67.6 60.9 

58 | 43-1 88 92 | 68.4 | 615 

59 | 43-8 | 39.4 93 | 69.1] 62.2 

60 | 44-6 | 40.1 94 | 69.9 | 62.9 

61 | 45-3 | 40.8 95 | 70.6| 63.5 

62 46.1 41.5 96 71.3 64.2 

63 | 46.8 | 42.1 97 | 72.1 64.9 

6+ |47-5|43.5| | 58] 72.8 65.5 

65 | 48.3 [43-5 99 | 973.6 | 66.2 

66 | 49-0 | 44.2 ICO| 74.3 | 66.9 

67 | 49.8 44.8 200 | 148.6 133.8 

6B | 50.5 | 25.5 OO | 222.9 | 200.7 

& | Dep. | Lat, & | Dep. | Lat. 

Sf 43 Deg. Pl 48 Deg. 


100 The Sea-man's Pzatice. 
191 47 Da | Sj 43 Pg | | = 
[a Lat, - Dep. Te Lat, Dep. | In | 
T'+ £4 We; Y 35; 25-6 | 23-9 69 . 
4.24 IS]. 1-4] : by] 26.3 | 24.5]. | 79, 
3] 22| 2-0] | 371 27-0 25-2] . 7+. 
4| 2-9| 2.7(. | 33] 25.8. 159 | 72. 
it 5] 3-6] 3-4. [39] 28.5| 26.6] | 73. 
6] 44| 4-1] [40] 29.2|27-9%; | 744. 
fo] 51] 4.8]. [41]30.0|28.0] | 75. 
, oa 5-5 | 5-4 | 421 30.7 28.6 | We : 
i 9 6.6 | 61S: 43; 3 1.4 29.3; | TT « 
[10] _7:3| 6:55 [44] 32:2| 32.0 _75, BD bw 
111] 80] 75] [45] 3291307] | 79] 
[12 88] 82]- 4.6! 33.0 | 31.4 80 ; 
113] 9-5] 89] [47] 344] 32.0 81 
114] 10-2 | 95] [48135-11327] 32 
[15]11.0]10.2]|: [49] 3581334 | . 33 
116] 11.7 |10.9] [50] 36.6|34x] | 84: 
[17 | 12.4] 116] |51]37.3|348] | 35 | 
1187 13.2 | 1243 | J2 38.0 35-5 | 86 
119] 13-9 | 13-0 |53|388|36.1] | 37 
jo] 14.6] 13.6] |54| 39.5 |368| |_| 64. 
321] 15-31 143] |55|40.2|37.5) | 59. 
122, 16.1 | 15.0 56| 40-9. 38 2 Je) 
12311681157]. |57 [41.7] 389} | 91, 
Þ 44 17-5] 164] | 581 424| 39.5 ps 
25 | 18.3 | 17:0 59 | 43.1] 40.2 93 
26] 18.01 17:7] | 601439, 40.9 94 | 
la7] 19-7] 18-4]. [61|446, 41.6 95 
28.] 20.5 | 19-1 | 62 | 45.3 | 42.3 96 
29, 27.2 4 19.9 63-|-46.1 | 4.3-O 97 
102191 20:5] |64|468;48.6| .|_9D 
(3 1] 22-7] 23.14 165] 47:5 44-3 99 
32, 23.41 21:8] |66|48.3]| 45.0 ICO 
13.3, 24-1] 22:5; 167 49-0; 45:7 | 2 00 
(3+, 26:2, 23:2 168]49.7 ; 46:4. |. | 30O 
Pi Dep, Lat. | & | Dep.) Lat. 
=1_47_ Des; => | 47: Deg. i). | &' 


[Tj 4 : =IT Deg « S| 44 Dee. 
E EE] Eo | Lt. | Dep: 
wry 0 [35 | 25-2 [243 69| 49.6] 47-9] 
27 4 4 36]2$-9 | 25-0 | 70 | 50.3 | 48.6 
- q}. 2-2] 2+] 37 126.6 |25.7 | 71] 51.1] 49:3! 
4| 2-9| 2-8 38 | 27-3 |26.4| | 72| 51.8] $0.0; 
5] 3-6] 35] |39|28-0 [27-1 73 | 52.5| $07 
 6| 4.3 | 42 4© 28.8 | 27.8 74 | 53-2| 51:4 
| of 50] 49] [41 |29-5 |28.5 75| 53.9]. $2.1 
8] 5.8] 5-6] [42130-2292] | 76] 54.7] 52; 
| g| 6.5] 6-2} [43 | 30-9 | 29-9 77 | $5:4] 935 
10] 7:2} 69} |44}31:6[3%5] | 78] 56.1]_54-24 
| 79] 7.6 45 | 32++| 31-3 79| 56.8 54.9 
\ 8.6] 8.3]. [46] 33-1] 32-9 80 | 57-5 | 55-6 
9.3] 9.0] J47|33-8]32-7] | Sr] 58.3]. $6.3 
10.1] 9.7] [48134-51334] | 92] 59.0| 57.0 
10.8 | 10.4 49 | 3.5-2 | 34+? 83] 59%7| 57-7 
11.5|11.1] [$01|36.0|34+-7 84] 60.4| 58.4 
12.2| 11.8] Fl 36.7 | 354 35 61.1| $9.0 

12.9| 12.5 52 | 37.4 | 36-1 | 36| 61.9] 59.7 

13.7 | 13.2 53 39.1 36.8 | 87 | 62.6| 60.4 
144139} |54|33.$|37-5] | 83} 63.3] 611 
I5.1| 14.6 55 |39-6| 38.2] | 39] 640] 61.3] 

I5.8 | 15.3 56 | 4943 38.9 | 90 | 64.7 | 62.5] 
16.5[16.0] |57|4!.0| 39-6] g91| 65.5|. 63.2 

1743 16.7] 58 | 41.7 | 40-3 | 92 | 66.2| 63.9: 
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Now for the form of ſetting down a Reckoning, although he 
which is accuſtomed to keephyt in this manner, may happily by 
uſe- and praQice diſcern how to order. it in a better way than [- 
can preſently. preſcribe or think upon, becauſe he haih occ:(ion 
often to confer it in every particular , yet in the mean time 
I conceive it wiil be fic to have a Book in Folio, that is, two Leaves 
to a ſheet of Paper, and keep the left [ide of your Book void, that 
you may write therein all ſuch Ozcurrences as you ſhall think re- 
quiſite, As namely, the Wind+,. and the Points of the Compaſs 
upon waich your Ship lies, and what allowance you make for Lee- 
ward-way when you Sail by a Wind, the number of Glaſfes or 
Hours, or how many Knots or Miles in each Hoor, alſo the Lati- 
tudes,, which you find by Obſervation of the Meridian-altitude of 
the Stars, and whar elſe you ſhall think remarkable. But before all 
this, the Title of the Voyage in theſe or the like words , 


The Journal of our Voyage, intended by Gods aſſiſtance from S.1 in 
the Latituie of 32 deg. 25min, #0 the Conſt.of England, &c. 


The right han} Pages, or th: right fide of your Book through- 
out, may by Line be divided into twelve Columns, as in the Ex- 
ample following doth appear, In the firſt Column may be exprefled 
the Day, 1a the ſecondihe Month , or at: leaſt once in the rep of 
the Pagez likewiſe inthe ſame ſecond Column, being large enough, 
may be ſet down the Latitudes, which you find by the Mertdian- 
altitudes of Sun at ſuch times as you make Obſervation, In the 
third Column the Courſe (the Leeward-way, if there be any 
Leeing allowed.) In:the fourth the Variation of the Needle, In 
the fifth (having made allowance for the Variation) ſet down the 
Angle of your Rumb with the Meridian; -In the (ixth Column ſet © 
down the diſtance in Miles run upon that Rumb. In the ſeventh, © 
eighth, ninth and tenth Columns the Northings or Southings, Eaſting 
or Weſting, thereto anſwering, as you ſhall find it by your Table. In 
the cleventh your Latitades by Dead-reckoning, And laſtly, in : 
the twelfih Column you may at ſuch times as you think fitteſt, -ſet * 
down your Longitnde from the place from which you firſt departed, 
or the difference of Longitude from place to place, 
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For an Example, we may frame a Reckoning between the two 
places before-mentioned, namely, from Summer I{lands to the 
Lizard, whoſe diſtance in the Rumb we have before ſuppoſed to 
be 3299 Miles, as ſcme Charts make it, and conſequently their 
difference of Longitude 70 deg. I would not be underſtood as if 
I affirmed it to be ſo much, for I ſuppoſe it is leſs. I was there 
' indeed about 20 years paſt, and Surveyed tt, and then kept a 
Reckoning both outwards and homewards, but I have loſt thoſe 
Reckonings long ſince, and have forgotten what they were, and in 
this caſe it matters not , for whether the ſuppoſition de near the 
truth or nor, it ſerves ſufficiently to exemplifie the Rule, that being 
the end for which it is uſed, But if their diſtance be 32 99 ſuch 
Miles as contain only xo000 Paces in a Ml'e, the ſame being rec- 
koned in ſuch Miles, as we have. before mentioned, namely, in 
ſuch whereof 60 make a degree of a great Circle, which as we 
find contains 51 20 Feet in a Mile, their diſtance will be little more 
than 2695 Miles, and conſequently, the difference of Longitude 
little more than 55 7 degrees. 

Let us therefore ſuppoſe the difference of Longitude between 
thoſe two places to be 55 degrees, and their Latitudes to be the 
fime as before , namely, of the one 32 deg. 25 mn. and of the 
other 50 degrees. And let the' Courſes, Diſtances, and other 
Obſervations from Summer Iſlands to the Lizard be ſuch as before 
is ſhewed. | 

The firſt entrance in this Journal (which is the 2 ch day of 
February) is thus to be underſtood ; namely, that from the time 
of ſetting Sail (which we ſuppoſe to þe the 19th of February) till 
the 2cth day at Noon, the Ship lies away, and makes her way good 
upon the North-Eaſt-and-by-Eaſt Point of the Compaſs , but the 
Variation being 8 degrees to the Weſtwards (as in the fourth 
Column appears) the Rumb upon which ſhe hath run is from the 
North to the Eaſtwards only 45 deg. as 1s expreſſed in the fifth 
Column (it is indeed 45 2 dep. but the % deg. we omit, as for the 
other circumſtances not to be regarded) upon this Rumb ſhe runs 
73 Miles, as in the ſixth Column appears ; and anſwerable thereto 
I find in the Table before going the Northings to be 52 52 Miles, 
and the Eaſting 57 3, as here in the ſeventh and ninth Columns 
is expreſſed by theſe numbers 522 and 579 (for the firlt day 
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towards the right hand figrifieth/ the tenth part of 3 Mile, the 
reſt Miles.) Hence thentheNorthing being 5 2- mites, if 'that be 
added to the Latitude from which its reckoned, namely, '32 tepe 
25 min. it makes the Latitude'here to be 33 deg. 17 min. — 
the eleventh Column appears. In like fort, the ſecond entrance 
being the 21 of PFebrnary, ſhewerh that fromithe 20 day at Noon- 
ro the 21, ſhe made her way good upon the North-Eaſt-and-by=Eaft 
Point of the Compaſs , but the Variation being 8 degrees Weſterly, 
the Angle of the Ramb with the-trne Meridian was from the North 
to the Eaſtwards 48 degrees, and ſo Sailing 100 miles, the Northing 
is 69 z2 miles, and the Eaſting 74% miles , ſo that the Latitude 
is ow 34deg. 24 min. and the like is to be underſtood of all the 
reſt. ' EP ach 

Touching the Longitnde expreſſed in the laft Column, although 

a Reckoning may be kept and ſer down: without it, yet i is of 
very good uſe; and how to convert the Eaſting' or: Weſting (that 
1s, the Miles expreſſed in the Eaft and Weſt Columns of your 
Journal) into Degrees and Minutes of Longitude, we will ſhew 
afterwards, as alſo how you may eafily corre& your Courſe, and 
give the true Courſe. or Rumab, allowing the Variation. 

But firſt to proceed with this Fonrnal, obſerving the Meridian- 
altitude of the Sun upon the 2 3 and 24 of Febrrary, I find that my 
Latitude upon the'24, is 39 deg. 36 min. whereas by Deadrec- 
koning it.is but 39 dep. 28 min. fo the Difference is $ more North. 
erly : But being well affured of the Latitude found by Obſervation, 
I corre the Dead-reckoning thereby, which may be done by the 


Rule of Proportion, fayingz | 
As the Sum of the North Column; 3125 Co. 6.50515 


co the Sum of the Eaſt Column, 4306 +. 3.63347 
 - » Bo the foreſaid Increaſe Northerly, , 80 _ | 1.90399 
ro the Increaſe Eaſterly 110 2.04171 


That is, 11 miles , for the firſt place towards the right hand is 
only for the tenth part of a mile, gt et cs worn 
The fame may alfo ſufficiently be found without the Rule of 
Proportion, by the foregoing Table, only for looking there under 
the Degree upon' which I haye Sailed, namely, ander 54 degs 
For 8 miles or 80 tenths of 4 mite, chough 1 find nor che fame 
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For an Example, we may frame a Reckoning between the two 
places before-mentioned, namely, from Summer I{ands to the 
Lizard, whoſe diſtance in the Rumb we have before ſuppoſed to 
be 3299 Miles, as ſcme Charts make it, and conſequently their | 
difference of Longitude 70 deg. I would not be underſtood as if 
I affirmed it to be ſo much, for I ſuppoſe it ts leſs. I was there 
indeed about 20 years paſt, and Surveyed it, and then kept a 
Reckoning both outwards and homewards, but I have loſt thoſe 
Reckonings long ſince, and have forgotten what they were, and in 
this caſe it matters not , for whether the ſuppoſition de near the 
truth or not, it ſerves ſufficiently to exemplifie the Rule, that being 
the end for which it is uſed, But if their diſtance be 32 99 ſuch 
Miles as contain only xo00 Paces in a Ml'e, the ſame being rec- 
koned in ſuch Miles, as we have. before mentioned, namely, in 
ſuch whereof 60 make a degree of a great Circle, which as we 
find contains $1 26 Feet in a Mile, their diſtance will be little more 
than 2695 Miles, and conſequently, the difference of Longitude 
little more than 55 7 degrees. 

Let us therefore ſappoſe the difference of Longitude between 
thoſe two places to be 55 degrees, and their Latitudes to be the 
fime as before ; namely, of the one 32 deg. 25 min. and of the 
other 50 degrees. And let the' Courſes, Diſtances, and other 
Obſervations from Summer lands to the Lizard be (ſuch as before 
is ſhewed. | 

The ficſt entrance in this Joarnal (which is the 2 czh. day of 
February) is thus to be underſtood ; namely, that from the time 
of ſetting Sail (which we ſuppoſe to þe the 19th of February) till 
the 2cth day at Noon, the Ship lies away, and makes her way good 
upon the North-Eaſt-and-by-Eaſt Point of the Compaſs , but the 
Variation being 8 degrees to the Weſtwards (as in the fourth 
Column appears) the Rumb upon which ſhe hath run is from the 
North to the Eaſtwards only 45 deg. as is expreſſed in the fifth 
Column (it is indeed 48 2 dep. but the & deg. we omit, as for the 
other circumſtances not to be regarded) upon this Rumb ſhe runs 
73 Miles, as in the ſixth Column appears , and anſwerable thereto 
I find in the Table before going the Notthings to be 52 5% Miles, 
and the Eaſting 57 3, as here in the ſeventh and ninth Columns 
is expreſſed by theſe numbers 522 and 579 (for the firlt Fe 
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towards the right hand ſignifieth: the tenth part of z Mile, the 
reſt Miles.) Hence then the'Northing being 5 2 mites, if that be 
added to the Latitude from which itts reckoned, namely, 32 dep; 
25 Min. it makes the Latitude here to be 33 deg. 17 min. as tn 
the eleventh Column appears. In like fort, the ſecond entrance 
being the 21 of Febr1uary, ſhewerh that fromthe zo day at Noon 
to the 21, ſhe made her way good upon the North-Eaſt-and-by-Eaft 
Point of the Compaſs , but the Variation being 8 degrees Weſterly, 
the Angle of the Rumb with thetrne Meridian was from the North 
tothe Eaſtwards 48 degrees, and (0 I 100 miles, the Northing 
is 69 773 miles, and the Eaſting 74 5 miles , ſo that the Latitude 
is pow 34 deg. 24 min, and the like is to be underftood of all the 
reſt. : 

Touching the Longitude expreſſed in the [aft Column, although 
a Reckoning may be kept and ſer down: without it, yet it is of 
very good uſe; and how to convert the Eaſting or Weſting (that 
1s, the Miles expreſſed in the Eaft and Weſt Columns of your 
Journal.) into Degrees and Minutes of Longitude, we will ſhew 
afterwards, as alſo how you may eaſily corre& your Courſe, and 
give the true Courſe. or Rumb, allowing the Variation. 

But firſt to proceed with this Jonrnal, obſerving the Meridian- 
altitude of the Sun upon the 2 3 and 24 of Febreary, I find that my 
Latitude upon the 24, is 39 deg. 36 min. whereas by Deadrec- 
koningit.is but 3g deg. 28 min. ſo the Difference is 8 more North- 
erly : Butbeing well affured of the Latitude found by Obſervation, 
I corre& the Dead-reckoning thereby, which may be done by the 
Rule of Proportion, faying | 


As the Sum of the North Column; 3125 Co. am. 6.yog1rF 


to the Sum of the Eaſt Column, 43086 3.63347 
$0 the foreſaid Increaſe Northerly, = 80 ' ... 1.90399 
ro the Increaſe Eaſterly 10  2.0417x 


That is, 11 miles , for the firſt place towards the right hand is 
only for the tenth part of a mile. vr © | 
The ſame may alſo ſufficiently be found without the Rule of 
Proportion, by the foregoing Table, only for looking there under 
the Degree upon' which I haye Sailed, namely, ander 54 deg» 
for $8 miles or $8 tenths of a mile, though 1 find not the fame 
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exaQly, ,yet I find one which is near. it, namely, $2, and againſt” 
it, in the next collateral Column 11,3;which is 11 $3 miles (being | 
too. much by $4. of amile, becauſe-the ather is too much by 72 3) 

I add. therefore in the. Noah. Column of the Journal 8 ies "and 
the Eaſt Column 11 wiles , and ſo;whereas by Dead-reckoning, the 

Northing was but 304,53 miles, and. the Eaſting I 94 Miles; now- 
having, correRed it by Obſervation, the Northing, 1s 312 74 miles, : 
and Eaſting 430 miles. . | | 

In Jlike:ſort upon the 27 day, 1 ſhould by. Dead-reckoning be. 
in the Latitude of 44 deg. 9 min. but by aclear and good Obſer-. 
vation.I find my ſelf in the Latitude of 43 deg. 55 min. that is, 
not ſo much Northerly by 14 min. therefore to corre& it, I pur 
in the South Column 1 4 miles or 140 tenths, and ſeeing my Courſe 
Was. between the North and the Eaft, and that 1 find my ſelf to 
be leſs to the Northwards, that is, more to the Southwards than my 
Reckoning, therefqre in probability | amalſo leſs to the Eaſtwards, 
that is, more to the Weſtwards than-my Reckoning ; . but to find 
how- much, .1 look inthe foregoing Table for the degree upon 
which I have Siiled, being from the North part of 'the Meridian 
to the Eaſiwards 60 deg. and. under 6o deg.. | look. for .1 4 miles, 
or 140 tenths, and. againſt it in the Colamn adjoyning 1 find 243, 
which I ſer down .in.my Journal. in the Weſt Column, and fo 
ſubtraRing the firſt from the. North Column, the other from the 
Eaſt, I find, that whereas by: Nead-reckoning I ſhould. be. to the 
Northwards 273 55 miles, and to the Eaſtwards 465 32. Now 
having corrected it by Obſervation, I find that from Fs 24 day 
till chis time I have run more Northerly than Tl. was by 2 259 To miles, 
and more Eaſterly by 441 == miles. * 

' But if yonr' Courſe be near the Eaſt-or Welk, it may! -ſuffice to 
corre it in Latitude only, as in the Example of the 8 of March 
appears for in thatcafe you cannot corre&t the Longitude, but from. 
ſame. further ground, 


If there-be any. Current, you. may note it, as it is done i in that 
Example following the 8 of March. | 
Now .if, you,-would ſet down. this, Reckoning upon the . plain. 
'or common Sea- Chart ;, Firſt, if- you deſire to, expreſs every days 
Account, you may begin for the : 20 of February, and make a prick. 
in your, Plot that may be from the place from which you ſet Sail, 


to. | 
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te the Northwards 52 75 miles, and to the Eaſtwards 572, and 
ſo will this Point be -diſtant from the place 'of your' ſetting Sail 
78 miles Eaſt, and almoſt a quarter of a Point Eaſterly : then for 
the 2r day you may make another Prick, which may be from 
the form to the Northwards-65 73 miles, and to the 'Eaſtwards 
74 75 miles, and ſo you may proceed 'with the reſt. | And thus 
:you ſhall have a Prick on the Plot for every day more exaQly ſet 
down, than could be done atter the ordinary'wiy by Courſe ani 
Diſtance, or Courſe and: Latitude; eſpecially becauſe in lining the 
Plot, there are not, nor cannot -conveniently be drawn any more 
than the 32 Points of the Compaſs, zz, not half-points, quarters, 
or lingle degrees. | #2 = 7 | 
'Bur if you delire not to-ſet down every Days Reckoning (which 
is not neceſſary to be done) yourmay ſet down every of the-Snms xs 
they are:corretedby Obſervation, after the ſelt-ſarme manner. 
.- . Or you may add together all thoſe Sums, and ſo the Sum-total 
of the North-Column 'will be 1049 miles, and of the "Eaſt: Co- 
lumn:2345 miles: therefore in the Meridian of the place: from 
which you' depart, you may fet down to the Northwards of that 
Place 1 049 miles, which will fall in the Latitude of 49 deg. 54. 
rin, almoſt, and from thence 1n that/Parallel ſer down-direRly to 
- the Eaſtwards: 2345 miles, and there make a Prick for the place 
where the Ship then-ts the tenth'of: AIfarch, and o is all this Reckon- 


ing ſet down at onee, BT ne 1 5k SD 

If yon keep Reckoning according to Afercator, it will be ps ml 
lite ſometimes to ſur up your Reckonings paſt, namely, ſo often 
as you make any notable alteration in your 'Courſez and fo this 
Reckoning or any other may be ſer down, almoſt as ealily-on Mer» 
| Cator's Chart; the difference is, that hete you'muſt often alter your 
Scale, becauſe the degrees of Latitude on this Chart are not equal, 
but .grow' greater and-greater towards the Poles. © Now then the 
diſtance between two: plares'is to be meafured*bythat-partof the 
Meridian, which is intercepted between the Latitudes of thoſe two 
Places-: Or'if both places lie in oneand the fame Latitnde;” their 
diſtance is meaſared/by a degree or other leſs: quantity, takeh about 
that Latitude þ namely, half above, and'half. beneath, - - #+ 15! 2178 

-Wherefore' if ! you: would make -a”Prick or ( Traverſe pgint'th 
Mercator's Chart, anſwering toyour Reckoning: for the fir day, 
Che ore P 2 namely, 


—Y 
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namely... yntil: the 20 of Februar) at Noon, it appears by: Youe 
Journal. that Prick..muſt be to rhe Northwards of the place from 
.which: you departed 52 72 miles, and to. the Eaſtwards. 5,7 x2 
Miles, | | | 9 
' Now inſtead of the North or South Columns, you: may more: 
conveniently uſe the laſt Column but one, ſhewing in what Lati- 
tude every. Account doth fall , and fo it appears, that the Prick for 
the 20 of February muſt be in the Latitude of 33 deg. 17 min. 
Therefore in the Meridian of the Swmmer /angs from which you: 
departed, -make a Prick in the Latitude ot 33 deg 17 min. and: 
from that. Prick. ſet down to the Eaſtwards in the ſame Latitnde- 
57 72 miles, and where it ends- 1s the Traverſe-point anſwering 
to the 20 of February - the like may be done for the 21 day, and: 
ſo for all the reſt, This 58 miles may be taken in the Meridian: 
from the Latitude of 32 deg. 22 min. to the Latityde of. 3 3 dep.. 
20 min, or otherwiſe you-may take the half of it, which is 29-miles, 
about the middle between both Latitudes, and;double it;-. 
But-it is ſufficient to iſet. down the Sums, of every: two or-three 
Days Account, or ſo-often as there is any. notable Difference in 
your. Courſe.. Thus if you would make a Ptick in the Charts, 
anſwering to-the 2 x of February being the firſt Sum. I fee by the 
Jonrnal,. that it muſt be in the Latitude of 34 deg. 24 min. and to 
the Eaſtwards of the place from-which I departed 1:32 75:miles. 
Therefore in the Meridian of the place from whence I departed,, 
Emake a Prick:in-the-Latitude 34 drg. 24 min. and from that Prick 
1 et .in the ſame Latitude to the Eaſtwards 123 = miles, and. 
where it ends the Traverſcepoint anſwering to-the 21 of February; 
being the-firſt Sum, This 33.2 miles may be taken in the Meridian, 
within, or a little without the two Latitudes, as before, namely, from 
32 deg- 20 min, t0.43%eg 32 min, - | 
In like ſort, if you wou!d make a Prick-for the ſecond Sum, being: 
_ the 24 of February, i there appears that it muſt be inthe Latitude 
of 39 deg. 36 min. and:to the Exſtwards of the Traverſe-point laſt 
before made 430 miles ; therefore in the Meridian of that Traverſe-- 
point 1 make a Prick in the Eatitrude of 39 deg. 36 min. and from 
that Prick I ſer'to- the Eaſtwards in the fame Latitude 43 o miles, and: 
where that ends-is the Traverſe-point anſwering to the 24 day, and 
the like is t9 be underſtood of all the reſt... RG 


Now 


Sine cd 
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., Now this 430 miles may be taken ſeveral ways z for firſt, If 
Þ take x degree about the middle of that-part of the Meridian, which 
is intercepted between the Latitudes of the two places (as from 36 
deg. 30 min. to 37 deg, 30 min.) and that degree ſeven times taken, 
is 420 miles; then about the middle, namely, 37 deg. I take xo min, 
more, and ſo have 43o miles. *2 

In like manner you may take 2 deg. or 120 miles to meaſure it 
thereby, which may be taken from 36 deg..to 98 deg. and the reſi- 
gue about 37 dep. as before, &'o. ot] * 

Or you may take the half of 4390 miles, namely, 215 miles, 
which is 3 deg. 35 min, which\muſt be taken as before, about the 
middle part of the Meridian which is intercepted between the two 

Latieudes, -and that doubled is 4.3 0 miles10 be ſer to the E:ſtwards, 
as before. | 

And thus may.this or any other Reckoning beſet down without 

Knowledg of -the Longitudes, :but more aptly and exatly by ſme 
Longitudes known ; for then ſhall you: have in the two laſt Co- 
Jumns thie-ſubſtance-and prineipal ſcape of your Reckoning, namely, 
- *the Latnudes:and Longitudes:bf all; places as you Sail, which may 
more ;calily and :exatly be-expreſsd upon this Chart, than the 
Eaſterly or Weſterly diſtances : : Therefore how this alſo may be 
done »we will ew ,, but firſt ſomething touching the : Compuſs, 
and: the Variation- thereof, . which: ought not to- be negleRed in a 
Reckoning. SHO ano gh bog eagnye nas! nr mien 
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Of the Vutiationvf the Compaſs, and hiw10 retfifie a Courſe 


by the Variation known... 


diſcovered to: the World for the furtherance of Navs- 
gation, . there 15 none more neceſſary, nor yet more: admi- 
rable than. the -porperty .of the Need/e touctiing with 

the Load-ſtone, whereby inthe yaſt Occan, where all. che _- 
MACKS: 


Mongſt ati the Myſteries which God' hath of late years 


Fiz Tye Sea-man's' Pattie: - 
;marks fail, | yea even the darkeſt nights and cloſeſt' Weather? 
«When neither Sun nor Stars are to be ſeen, 'the Mariner (as it were 
by a Mefſerper ſent from Heaven) is taught which wiy. to dire& 
his Ship, yea, as it Were-accompanied with. a. Guide towards his 
defired Port. -- METERS OLE $a : 2; = 

For the Needle touched, belides other: ſtrange properties, hath 
- this, to point out- in all quarters of the World, the North and 
-South parts of the Horizon, and ſo having a Card thereto fitted 
with Rumbs and Degrees, it ſheweth all.-Points.of the.Compaſs, 
.and Degrees of the Horizon. | 

Yet very (ſeldom exaQtly of itſelf, without ſome'farther Art 
-and Induſtry of him-thar uſeth it ;. for though in fome- places: it 
.ſwe:ves nor, yet in-moſt parts of the World the North and South 
Points of .the Needle have ſome Variation from the true North and 
-South Points of the Horizon to the Eaſtwards or tothe Weſtwards, 
awhich how to-diſcover in-kind and quantity, we have ſhewed. here- 
-tofore, OSTER WEMT Lhe Koe) 050 ge: 

It may be thought," (and ſome men, - otherwiſe: learned, before 
. this property was fully diſcovered, have ſxid)) that*this'ſhould: be 
ſome blemiſh and imperfeRion in a'Stone'[o precious, bart-1r is ſo 
far from being an imperfe&ion, that it makes it ſo much the more 
, precious : yet (as I have faid}-not without the-induſtry:of him 
that ufeth ir. - He that is negligent- or -unskilful to Obſerve + ir, 
eſpecially in long Voyages and various Courſes, may be led into 
.many dangers by it, becauſe he frames not his mind to the Rule, 
but the Rule to-his-mind,-imagining-it-to.-be. what.it.is-not: And 
hence I ſuppoſe ſprang that Cuſtom of. placing the Needle or. Wiers 
2 Point or half a Point tothe Eaſtwards of the North-Point of the 
Card, thinking by this means to ſhun the labour of obſerving the 
Variation, which indeed they maight,..jf, the Vargation were the fame 
In all places, and at all times.; but. becauſe it is not, this doth often 
Increaſe the Error. ns hs 

But he that diligently obſerves the Variation, finds (as I ſay) 
no prejudice in it, only it requires daily, or once in'two or three 
days,half an-hours work , and this labour it doth abundantly recom- 
penſe ; for by this means he knows at the. preſent 'how tg direct 
his -Courle, and'for the future, by thoſe Notes which he keeps of 
the. Variations and .Latitudes by him obſerved, he knows (coming 
CET NE Nl Cos ES a that 
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that way again) when he draws near to any of Rs places where 
ſach Obſervations were: made, and.ſo- Tells, .the, more; | certainly; with 
any place intended. . . 

There 1s further diſcovered of fo.” x motion or r alteration i in the 
Variationot- the Needle;-and this is ſcarce-yet-certainly-diſcovered.' 
rej ng'the. Obſervations "Which were obſerved about fifry 


ears paſt; wh. the" preſent Vartatidn, is i6:appears they«ate leſſer. 
Eaſterly, and more Weſterly by 6 od degrees, ihan they wete at 
that time, For whereas.the Variation hath formerly been obſerved 
near Loydos to be 11 % deg. to the Eaftwards; 1t- doth now ſcarce 
exceed 4 degrees. And there is the like alteration {(as-1 have heard 
by. ſome: Mariners) 1n other parts of the. World , which we now 
ey to the farther diſcovery of time and.induſtry,. and come.to ſlew. x 
how to reRifie a Courſe by. the Variation known. 


The Print of the Compaſs upon which you $4il, and the Vari 
ation of- the Neeale known, to find-the Rub or Degree 
pon whichs the- Ship hath made her "oe 


A 


TT 'is beſt hit he Needs of” - Wiers be placed direaly a | 
-the Floweride-locez or North and- Sonth Poinrs of the Card, 
--and ſoin the-Rults following we prefuppolethem to be. Now 
then itis-t0 be underſtood, that"the Needle having Variation (as- 
forthe:moſt-part.it hath) the Ship doth' not make her way upon + 
that Rumb: or Pint of the Compaſs, which: ſhe ſeems to Sail.- 
upon,: but.either 1 more_to the right hand-or 16 the-left, according - 
a5 the Variation is towards the right hand, or towards the leſt, -and * 
-thar; {g-mucly towards the: one-fide,! or: towards: the other as that + 
' Variation is 5 We ſpeak +not. here: of Leeward-way, but of the - 
. Variation-only,- /:Therefore'for the'ſolution of :this: Problem, you - 
muſt know how the Variation 1s, and which: way ; and how this - 
. may be done,- w we have briefly. lhewed upon the x 2th Caſe of hc | 


ne _s_ Wo 
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A Table of the Angler of every Poict and half Pri of thi- 
_- Compaſs withthe Meridian. © | 


-- 
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| Subſtrat Weſt. |} [| SubftraRt Eaſt. , 


For the effecting whereof, we will ſet down two. ways , the 
one by the Pen alone, the other inſtrumentally. If you do'it by 
the Pen alone, although it be not hard to find what Angle every 
Point or half-Point makes with. the Meridian ; yet for your further 
eaſe herein, I have expreſſed the ſame in the Table before-going ; 
the quarter of Points I have omitted, becauſe the Steerage upon 
a quarter of a Point is very uncertain ( the Points being undi- 
vided as uſually tbey are) for a man is able by kis Eye to gueſs 
very nearly which ts the middle between two Points, but he can- 
|| not gueſs ſo nearly which is the fourth part. Yet if you deſire 
L any 
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any quarter; you may add to the next before-going almoſt. 3 dc- 
grees, namely, 2 deg, 49 min. = 
Now then by the Magnetical Rumb, or Point of the Compaſs, 
and Variation given, to find the Rumb, you areto obſerve theſe 
two Rules following. h 


BY: Wes | ft the Rumb and I artiation be both the [ame Way from the 
Meridian (namely , both to the right hand, or both to the.lift) add 
them together , and that Suns is thetrue Rumb from that part of the 
Meridian. 2 | 

Yet 5f that Sum exceed 90 degrees, ſabtratt it from 180 degrees, 
the Remainder is the Rumb from the oppoſite part of the Meridian, 


2. If the one be towards theright hand , the other toward: the left, 


ee oi Vartation from the Kumb , ' and tht Remainder is the true 
Tet 5f the Rumb be the (ſmaller number, ſubtra& it from the Va: 
riation , and the Remainder is the true number the other way, 

Theſe Rules we ſhall endeavour to illuſtrate by Examples fol- 
lowing. | | is 3 ty 

Bu frſt for diſtintion ſake , we, ſay the Rumbs or Degrees 
from the North cowards the Eaſt, are towards the right hand, 
and fo from' the South towards the. Weſt, but from the North 
to-the Weſtwards on | the left hand, and ſo from the South Eaſt- 
wards: For a mans face being towards the Notth, the Eaſt is 
on his. right hand,. and the Weſt on his lefr, ec. | 
. In like ſort for the Variation of the Compaſs, if it have Eaflerly 
Varinion, that is, if the Needle and Flower-de-luce of the Card 
ſtand to the Eaitwardy of the- North, we- ſay the Variation is to- 
wards. the right hand , for not only the Norch-Point, bur all ie 
other ' Points. of the Compaſs Yire& a Courſe more towards the 
right hand tian they would do; if there were no Variation. And 
ſo if it-tiave Weſterly Variation,that is,if the Needle and Flower- 
de-luce ſtand. to. the Weſtwards of the true North-Poinmt of the 
Horizon , we ſay. that Variation is. towards the left-hand 5 foraſ- 
much as not only the North-Point , but all the other-Points of the 
Compals-ftand! more. rowards the left hand thanthey would: do,. 
if there were no. Variation. . This being-premiſed., we come to: 
pive Exaraples of the two Rulgs befpre going. 
0 neaTe Q. + Vo 1 Exam- 


Pn OO 
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1 Example. Let the Magnetical Rumb or Poinc of the Compails 
be North- Eaſt, and the Variation io degrees, to the Eaftwarde, 
1 Janand the true Rumb?e 7 257 PH oe nh ee 
| Here the Rumb and Varſation are both one way ; that is, both 
rowards the right hand, therefore _ | cha 

To the Magnetical Rumb being North-eaſterly 45 deg. oo min. 

Add the. Variation Eaſterly FR , x0 deg. 00 min. 


The ſam is the true Rumb North-Eaſterly Fe 55 deg. 00 min. 


2 Example, Admit athip Sail upon the North-Point of the 
Compals, and that the Variation be 10 deg. tothe Eaſtwards ; how: 
doth ſhe make her way ?. 


The Magnetical Rumb is Notth , that is, : oo deg. 00 min. 
To which adding the Eaſterly Variation Io deg, 00 min. 
The ſum is the Angle fromthe North-Part REEL” TETE ve PD 

of the Meridian .to the Eaſtwards . 10 deg. 00 ets 


Which is almoſt V, by. E. and ſo hath the Ship made her Way. 


3 Example. Let the Point of the Compaſs be Eaſt * Point 
Northerly, that i:, from the North to the Eaftwards 75 Points, 
-which is 84 deg. 22 min, and the Variation as before 10 deg. to 
the Eaſtwards , I demand the true Ruwb ? Hoe $4760 

To the Magnetical Rumb, being North-Eaſt, 84 deg. 22 min. 


Add the Eaſterly Variation © 1odeg.oomin. 
The fum is the Angle from the North. . 94 deg. 22min, 
Which ſubtraed from x 80 deg. oO min. 


There reſts the true Rumb South-Eaſterly & deg. 38min, 


4 Example, Let the Courſe by the Compaſs be Weſt and by 
"South, that is, 7 Points from the Sonth to the Weſtwards , or 
-8 deg. 45 min, and let the Variation be as before, 10 deg. to the 
Eaftwands ; what is the true Ramb ? 

To the Magnetical RumbSouth-Weſkrly 78 deg. 45 min. 

Add the Eaſterly Variation Iodep, oo min, 

The ſum is thetrue Rumb South-Weſterly 88 deg. 45 min, 

You'may conceive that the Rumb and Variation are here both 
-one way ; namely , both from the Meridian towards the right 
hand, - For the Variation of the North-Point is from the North 
towards 
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towards the Eaſt , and conſequently of the South point from the 
South -towards the Weſt; both towards the right hand of the 
Meridian ,; as the Rumb ts, 

4M '''5 "Example Let the Cotirſe by the Compaſs be Weſt, that i is, 
from the:South to the Weſtwards 8 points or 90 degrees, and ler 
the Variation be at before 10 deg. to the Eaſtwards , I would 
know the true Courſe'or Rumb? 


To the Magnetical Rumb South Weſt 90 deg. 00 min. 
Add the Yariation Eiſterly 10 dep, 00 min. 
*"' The ſum is the Angle with tie South- Ras 22 —_ 
part of the Meridian J Wddotin: aaahids wa 
Which ſubtra&ed'from- | 1 80 deg. 00 min, 
There reſts the true Rumb North-Weſt 80 deg. co min, 


_ Ler' the Courſeofthe Compaſs be Weſt, that is, from the North. 
to' the Weltwards 8 points or 90 degrees, and let the Variation be- 
10 deg. to the Weſtwards z, I detiand the true Rumb ? 


To the Magnetical Rumb North Weſt go deg. oo min. 
Add the Variation Oey 10 deg. oo min. 
, Theſumis | | 1co deg. oo min. 
; ->WhichſabtraQted from- 1todep. oo min 
- There remairis the true Rumb South-Weſt 80 deg. oo min,. 


Obje&&, The Magneticall Rumb being here Weſt 9o deg.. why: 
ſhould ir-not as well be counted from the South, as from the North? 

 Anſws It way be counted from either ; for asitis counted here 
from the North to the- Weſtwirds, it falls under'the firſt Rule, 
becauſe the Variation is the ſame way :- Bur if it be reckoned from: 
the South to the. Weſtwards, it falls under the' ſccond Rule, 
whereof we ndw come to give ſome Examples , ſuppoſing. theſe. 
already. given ſufficient to illuſtrate the Giſt Rule: 


7 Example, Le the Point of the Compaſs be- N, N. W. and: 
the' Variation 10 deg. Eiſtesly:; 1 pots the true-Rumb ? L 

From the Magnetical Rumb North-Weſt 22 deg. 30. min. 

SubtraQ the Eaſterly Variation 10 dep. co min, 

' The Remainder isthetrue Rumb North-Weſt* 12 deg. 39 min. 


$ Example; Let the Point of the Compaſs be North, and the 


Variation Eaſterly .1 © deg. what is the true Rumb?. 
Q 2 From: 


NEO — — —— — —— — —_—— 


Eaſterly o deg. o min, 
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From the Eaſterly Variation | 16 deg, 00 in, 
Subtra& the Magnetical Rumb, Vi © o& deg, 00 mip, 
The Remainer is the true Rumb 2 BE SR 
the other way, namely, NEY _ | To deg. 00 win, 
Obje&. "The Magnetical Rumb may as well be named Notth- 


Anſw. 1t way, but then iris ſubje& to the firſt Rule, as Imthe 


fccond Example. 


9 Example. Let the Courſe of. the Compaſs br - Weſt, that 


is, from the North to the Weſtwards 8 Points or 90 degrees, and 


let the Variation be as before 10 dep. to the Eaſtwards, what is 
the trae Rumb ? 


From the-Ma netical Rumb 90 deg. oo min. 
SubtraRt the Faſterly Variation 10 deg. 00 min. 
| There reſts the true Rumb NV W  Bodeg. 00min, 


Here the Magnetical Rumb might as well be South- Weſterly 
90 deg. and fo it had fallen under the firſt Rule , as inthe fifth 


Example. 


10 Example. Let the Courſe by the Compaſs be Weſt, that is; 
from the South to the Weſtwards 8 Points or 90 degrees, and 
lerthe Variation be to deg. to the Weſtwards, I demand the true 
Rumb 2 VER 


From the magnetical Rumb SW - 90 deg, oo min? 
Subtra& the Weſterly. Variation x ro deg.o0 min. 
The Remainder is the true RuambSTY  Sodeg.oo min. 


If the Rumb here had been reekoned from the North, as in the 
ſixth Example, it had fallen under the firſt Rule. 

And this may ſuffice for the illuſtration of the two former Rules 
in the ſolution of this Problem, NE _ 

The ſame may alſo more eaſily be reſolved, by ſuch an Inſtrument 
235 ts here deſcribed, conſiſting of two Circles , the one, being the 
nethermoſt, divided into 4 quadrants ; .and ' every of thoſe into go 
deg. numbred from the North and South Points, towards the Eaſt 
and Weſt, | 

The other, being the uppermoſt , and moveable about the 
Center , divided as the Card of the Compaſs into XXXII Points, 
2nd thoſe again ſubdivided into halves and quarters. © 
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For if you tara the North-Point of the upper Circle, from the 
North-Point of the lower, ſo many. dep. and the ſame way that the 
Variation is, and then look in the ſame upper Circle for the 
Magnetical Courſe or point -of the Compaſs propoſed, you ſhall 
find right under it in the nether' Circle what number of degrees 
the ſame is diſtant from the IN. or $. Points of the true Meridian 
towards the Z. or W. which is the true Rumb here required. © 
© As ſuppoſe the Variation to be '1o deg. -Eaſterly, and the Courſe 
by the Compals Eaſt half a Point Northerly, andihere be required 


* 


the true Rumb, 


- 


I wn 


eee ot 
— — OO ———_— — ——— EEE rt ere 


2:1 rn-/te the North: Point: of the: upper Circle-fram the North- 
Point of the lower 10 deg.. to the Eaſtwards , andthen 1 look in 
the upper Circle, for Eaſt hzlf a Point Northerly , and right 
under 1t in the nether Circle 1 find 85 deg.. and about one half, 


- numbred- from the South-part: of the Meridian towards. the eaſt , 


therefore 1 conclude, that the: true” Rumb- required is from the 
South towards the Eaſt, - $5 # deg. and ſomething more. 

By this Inſtrument alſo ( if you uſe the Pen only, as before we 
have ſhewed); you ſhall readily ſee when to add, and when to- 
ſubtraRe. - 


o 
4 


CHAP. XI 


Tozkeep a Reckoning of your Longitude , and ſo to ſet down. 
' _.._# Reckoning by Long*tude and Latitude, __ 


'N. the. Example before given of a Journal, we have in-the 
\ twelith and laſt Column-expreſſed in ſuch places as it ſeemed: 
: Moſt requilite, the Longitudes, we come now: to ſhew how 
the ſame may be known , and firſt, 


By the. Run and Latitude given to find the aifference of Longitude, 


As the. Radius is in proportion!, to the Tangent of the Rumb z, 
So is the difference of Latitude ig Meridonal parts, 

To the difference of Longitude in Minutes... © 

As let the Rumb.be North-Eaſterly 48 deg: and ſuppoſe a Ship 


- torunuponthis Rymb, from-the Latitude-of 32 deg. 25 min. into. 


the Latitude of 34 deg. 24. min. there is required the difference 
of-Longnude: © Here; 90.000 5 te Po rp hr 5 

This Meridional parts anſwering td:34-dep- 2 4-min; ' 2200 
' The Meridjonal parts for 32 25 | - © 2058: 


The difference of Latitude in ſuch parts is OE 


- Hay.then, As Radius.is in proportion, 


t 


, » Tothe Tangent ofthe Rumb,, t.48.deg. oo-min;. - 1 0.9456 


* - So.the difference- of Eztitude, in. Merid parts; 142... 2.1523 


To the difference of Longitude in Minutes - © 158+ 2.1979 
| Theſe. 
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- Theſe Mihntes-cotiverted into deg. are-2 Yeg,- 38 min; Which is 
the difference". of Longitude required, 'as' rho lame 6 Las fi 
the Journal againſt the-2 1 of Febr4ayy, i” .* 

And thus-ſatling 'apon' one and the” ſartit Rimb you: may Gnd 
the difference -of Longitude, and fo often fas you altetybur Rutb, 
ſo often working by the ſame Rule, you ſhall have all the diffe- 
rences from-place to-plice, which added rogerhiee , make the whoſe 
difference of Longitude. _ 

But you may alſo findthe' difference of Longiiove: near eongh- 
at one Operation for thithy Rverdl Rumbs and diſtances ,; provided: 
that thoſe Rumbs differ not -much-one from ariother.]. As in the 
former- . Journal from /thie 27 :of Febywary, till the' 2 of Farch, 
I ſail by ſeveral Rumbs and diſtances from the Latitude of 43 deg; 
5:5 min. into: the Lititude of -48.:deg.- if you wouldfind the difte- 
rence of Longitude hercto anſwerable at One Operations At may 
be: done by'this Rate. — * 2075 

- Asthe difference of Longitude in "Miles ; 7% 

Is to the departure from the Meridian in” "Mites ;" 

So is the H-kenes of Latitude in Meridonal paſts, 3 

Tothe difference of Longitude in Minutes. 

\ As :in that example the difference of Latitade for all thoſe 
Courles, as in the North Column appears, 1s 2444. _. 

The. departure from the -Meridian , as there in ae Eaſt Colin 
appears, 15.6301, | : 

The Merid. parts for the latitude of 4.3 dep, T5 min, arc 293 2 

| The Merid. parts for the Latitude of 5 8 deg.. oo min, are 3292 


The difference of Latitude in Meridional parts, is. ;* 353 
Say then, As the difference of Latitude '! 2444 0.47. 6611 9 
To the departnre from the-Meridian : - (6301 :. $7994. 
So the difference of Latir, in Merid, parts _ { INJ, > >%/{"h« F478 
To the difference of Longitude i In. Min, . glo _ 76 2.9591 


Which reduced into degrees, is 15 deg. 10 min, And. added 
to the former Longitude 2x deg, 48 min. gives the prefentLongj- 
trade 36 deg..28 min. for the 2 of March: 

"The like"may -be done for the: aEcOUrE. from the 3 50 Hs 
to the 5 of the hae; Ge 


—_ 
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' Bur if your Courſes and Diſtances run, be-all near to one ind 
the ſame Parallel ori Latitude (as'in this Journal: they. are from the 
5 of March. to the 8, and from the 8 tothe 1 ©, ) then it is ſuſi+ 
clent to find; what Longitude | in that Parallel is anſwerable to the- 
Miles of Eaſting or Welling, or departure from the Meridian by 
this Rule : | 

As theSine Complement of the Luitadeof that —_ 

Isin- proportion to Radius ; 7 

.So.is the-number of Miles. in that Parallel, : 

- To- the. difference of Longitude jn. Minutes; 

' As from the 5 of March, tothe 8 the Latitude was near FO deg; 
the Eaſterly diſtance 162 75 miles: 'therefore-for the diftcrence of- 
Longitude, fay ;: 

As Sine Complement the Latirde, $650 deg. o mins. 1 g19- 

To Radihs, -.- 

0. is the departure from the Megidian /286. $8: 3. 27 14- 


To the difference of Longitude _ py W291 290 6 3.463 33 

Thus it appears, the ditterence of rondtue! is almoſt 291 mio, 
which is 4 deg.'51 min. and this added. to the Longitude upon the. 
5. of Xarch, namely, to 46.deg. 52 min. the ſum is 5:1 deg; 45 min; 
the Longitude for the 3 3 of Mgreh: the. like might be done for. 
the 10.of Afarch. 

And though this laſt Rile be then” fiteft t# be ufed, "Whert Your: 
Courſe is. near, Eaſt and Welt, or your difference of Latitude little,” 
yet it may alſo. be uſed at other times. inſtead of the two: former, 
without any great Error, if you take the widdte mag Lit: 
tude or ſomewhat more , asin the former an, fr ET 

The Latitude vpon the 2.7 of Febraaryis:. 71.11; 1:43 deg, 5-5\min.? 


- 'Ehe Eatitude ypon the 2 off /Zarebis : :: 1: 2:48 deg, oo min. 
'The middle Eatizude, or fomeiwhat: a 1 46. deg, 1© min, 
Say then” © 


. As Sine Cormplementthe Latitude s c. 46 deg. * 10 rin, 1595 


To: Radius; | 
So the Eaſting or depirture fromthe Merid, 630. 1 3:7994- 


oY 
—_— — 


:-> Ko the difference: of; Longitude: /; i +, og! 74h 9589 
Which is almoſt 910 min, or-15 dep; 10 Mit asbefore. |: 
"And: 
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And thus you may 1n the tweltth and laſt Column of your Journal 
ſet down your Longitude, ſo often as you think is requiſite ; and fo 
in the two laſt Columns you hall have the ſubſtance and principal 
"ſcope of your Reckoning, namely, your Latitudes and Longitudes, 
which whenſoever you delire to ſet down in Afercator”s Chart, or in 
the Polar Chart, or in any other, graduated with Degrees of Lon- 
gitude and Latitude, as you may readily do it. 

As if you would ſet down the ſum of the foreſaid Journal from 
the 19 of Febrwary tothe to of March, 1 find againſt the 10 of 
March the Latitude to be 49 deg. 5 4 min. and the difference of Lon- 
gitude 5 4 deg. 53 min. Therefore in the Latitude of 49 deg. 54 min. 
I draw an occult.Parallel, and Reckoning from Summer 1Nlands to- 
wards the Eaſt 54 deg. 5 3 min. I draw by that Longitude an occulr 
Meridian; the 'Interſe&tien of this Meridian with the aforeſaid 
Parallel, is the Traverſe-point, or the Point repreſenting the place 
of the Ship : and the like is to be underſtood of any other. 

This form of Keeping and expreſſing a Reckoning, is (as I 
concieve ) mot apt and agreeable (of all others that I have ſeen or 
rhought upon) to all ſorts of Charts or Maps, and to the Glebe it 
ſelf; and to all the Kinds or ways of Sailing, that are or may be uſed. 
We will here add fome other Propoſitions which may ſometimes be 


of good and neceſſary vſe init, 


The Rumb and Difference of Latitude given, to find by 'the Table 
the Diſtance inthe Fumb, and the Departure from the Meridian 
thereto anſwerable, &c. | 
HYT to find the Northing or Southing, that is, the Diſtance in 
| 4 Latitude, as alſo the Eaſting or Weſting, that is, the diſtance 
in Longitude, or departure from the Meridian of any Rumb, for 
any diſtance run upon it, we have before ſhewed, the Operation is 
in theſe Propoſitions following ; namely, io: | 
2. The Rumb and Diſtance iu Latituae given : to find the Diſtace 
in the Rumb, and the Eafting or Weſting 
3. The Diſtance and Difference in Latituae given : to find the 
D partare from the Meridian aud the Rumb, | | 
. The Difference in Latitude, and Departure,from the Meridian 
given : to find Courſe and Diſtance, 
R 5. The 
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5. The Courſe and vg" jam the Meridian given : 40 find 
the difference of Latitude and Diſtance. | 

6. The Diſtance and Departure from the Aeridian gives: to find 
the Courſc and difference of Latit#;e. | 

So that with ihe firſt before-handled, here are fix Propoſitions, 
and in every one of them two things required; and ſo they be. 
come twelve, We will not ſtand co give Examples of them al}, 
but only of thoſe which are moſt uſeful, the reſt may by them be. 
conceived. | | 

And firſt, to find the Eaſting or Weſting of any Rumb for any. 
ditterence of Latitude. 

Admit a Ship run North-eaſterly 60 deg. (that is, N, E. by E. 

and almoſt half a Point Eaſterly) till ſhe have altered the Latitude 
42 min, how much is ſhe departed from the Meridian * 
_ I run down the Column under 60 deg. till 1 find 42 Miles, or 
420 tenths, and againſt it in the adjacent Column I find 728 tenths, 
that is,. almoſt 73 Miles, which is the Departure from the Meridian 
to the Eaſtwards. hs; | 

If you would alſo have the Diſtance upon the Rumb, it is right 
againſt theſe numbers in the Column of Diſtances, being in this 
Example 84 Miles, pe 

2 Example, But admit ſhe run North-eafterly 60 deg. till ſhe 
alter her Latitude r deg. 32 min. what is the Eaſterly diſtance ? 

This 1 deg. 32 min. is 92 Miles, or 920 tenths, for which if 
I look in the Column under 60 deg. 1 find no 
number ſo preat, but the greateſt number. 100 Foo 866 
there is 500, which ſabtrated from g20, 84 420 728 
there remains 420 z therefore in that Column | 
under 60 deg. 1 look for theſe two numbers, 184 920 1594 
namely, 5oo and 420, and againſt the firſt 
in the adjacent Column I find 866, and againſt the ſecond 728, 
which 1 ſer againſt them as above appeareth, and ſo adding them, 
I find for this difference of Latitude, the departure from the Meridian 
to be 159 ;* Miles. 

- If further you deſire the diſtance run upon this Rumb, you have 
it in the Column of Diſtances, right againſt the ſame numbers, as in 
the Example above appeareih, where being added, it amounts to 
104 Miles. TRY 2 


- The 
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The Diftance and Difference in Latitude given : to find the 
Rumb ana Departure from the Meridian. 


A Tos Ship run upon ſome Rumb between the North and the 
Eaſt 8.4 Miles, and then have altered: her Latitude 42 min. 
the Queſtion is, upon what Rumb hath ſhe run, and how many 
Miles is ſhe to the Eaſtwards in Longitude ? | 

I run croſs the Table rowards the right hand, looking in every 
firſt Column of Diſtances for 84, till I find againſt it in one of 
the adjacent Columns 420, at the top of which Column over 
420, there is 60 deg. ſhewing the Rumb to be North-ecaſterly 
60 deg. alſo againſt 420 in the adjacent Column I find 928, 
_ ſheweth the diſtance to the Eaftwards to be almoſt 73 
Miles, 
2 Example. But if the diſtance run be 1 84 Miles, and the dif- 
ference of Latitude 1 deg, 32 min. and there be required the Rumb 
and Diſtance to the Eaſtwards. 5 

Becauſe the Column of Diſtance extends but to 1 00 Miles, and 
the diſtance here given is 184 Miles, you may take half thercof, 
which is 92 Miles, and likewiſe the half of 1 deg. 32 min. which 
is 46 Miles, or 460 tenths, and then look, as before, where 
you find 460 againſt 92, for there in the top of the Column you 
ſhall find the Rumb, which in this Example is 60 deg. ſhewing 
that the Rumb is from the North Eafterly 60 deg. and in the ad- 
jacent Column againſt 92 and 460 you ſhall find 797, which 
doubled ( becauſe it is for the half ) is 1594, ſhewing that the 
_—_— from the Meridian to the Eaſtwards is 159 74 Miles, 
Theſe and the reſt may alſo be performed by the DofFrine of Plain 
Triangles, as we have formerly ſhewed. 


R 3 CHAP. 
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Certain Problems touching Currents. 


Lthovgh the time be already. expired which 1 aſſigned for 
this Work, and mine own more .urgent occaſions call me 
A away, yet ſeeing it 1s. necefſary in Navigation to take 
notice of Currents, and to make a competent allowance 
Forthem , I will briefly ſet dowa certain Preblems, ſuch as 1 have- 
ſometimes thought upon, whereby a man may .the better concieve 
and judge of that allowance, the rather for that I know. not any that 
have. handled it. 

Firſt then, it is to be concieved, that a Ship or other Veſſel Siiling 
or Rowing where there is a Current, hath a compound motion arifing 
of two difterent Principles z namely, of the Current and Ships way, 
ſo that here are three motions to be.conſidered, namely, two (imple, 
and the third compounded of them. The firſt ſimple m6tion is that 
of the Current, whereby it moveth, . and ts apt torhove other things 
that are in it inthe ſame way. . The ſecond, of the Ship or Boat, as 
it moveth by Wind or Oars, or 1s apt to.be moved, if there were 
no Current, The third, compounded of them, is the Line of the 
Ships true motion, The firſt, we call the way or motion of the Cur- 
rent; the ſecond, the way, or (imple motion of the Ship ,-the third, 
her compound or true way. The two limple motions being either of 
them-acording to right Lines, and uniform (as in the Problems:tollow- 
ing we ſuppoſe them to be.) Thethird alſo, which is compoſed of 
them,. is.a right Line ; for whether the Ship Sail direRtly oppolite 
againſt the Current, or diretly with it the ſame way, . or whether 
the one croſs the other at right Angles or at oblique , yet {til] eithzr 
motion being dire& and uniform, they both together beger a right- 
lined uniform motion, becauſe the one retaineth to the other the one 
and the ſame proportion in every Point : And according to theſe 
grounds we proceed in the Problem following, to determine the 
proportionsof every of theſe motions, and the Angles which they 
m1ke one with ano:her, 
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1: Admit a Current run Eaſt 3 Miles an hour, ani that a Ship under 

Sail run Weſt direfily againſt it 6 Miles an hour in her ſimple 
motion, what # h:r true or compound motion, 


From the Ships [imple motion | 6 miles 
Subtra&t the Current 3 miles 
The Remainderis rhe Ships true motion | 3 Miies 


So.the Ships true way is tothe Weſtwards 3 miles an hour. 

2: Aimit a Current run Weſt 6 Miles an hour, and tht a Ship unter 
Sail run diretly againft it 5 Miles an hour by the Log: what is 
the Ships cemnonnd motion, and which way ? 


From the Current being the greater _ 6 miles 
Subtra& the Ships [imple motion 5 miles 
There remains the Ships true motion - I- Mile. 


Which 1 mile ſhews, that the Ship by her compound motion falls 
a-ſtern, that.is, tnoves to the Weftwards-1 mile an hour. 

In the experimental PraRice of the two former Problems, it may 
ſeem, that a Ship or Boat ſo ordered, haih alſo a motion to the 
right hand or to the left , but this comes to paſs, becauſe it is hard, 
and in a manner impoſlible, to ſtem a Tide or Stream ſo cxaRtly, bur 
that the Ship will ſwerve (or yaw, as they ſay) either to one lide 
0:-t9 the other. | 


3+ Admit a Current run E jt 3 Miles an hour, and that the Ship 
alſo run Eaſt 3 Miles an hour by the Log : what # the Sh ps true 


motion ? 


To the Ships ſimple motion | 4 3 miles 
Add the Current 3- miles 
The Sum is the Shizs true motion.” 6. miles 


$0 the Ships compound or true way is 6 miles an hour, 


4. Aamit a Current run Eaſt : Miles an hunr, and the Ship South 
6 Ales an hour : what is the Ships true mation, and which way ? 


"In handling of any Art, to avoid circumlocation, there are uſed 
Terms or Words of Art,ſerving to expreſs briefly. the things handled. 
And foraſmuch as this Subjz& hath not been formerly handled, nor 
the Principles or Grounds thereot- laid ((o far as. I know) we will 
add a few ſuch terms as may ſeem molt neceſſary, expreſſing here 
viliat We Ikan by them, "Lex 
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Let the Lire AB run from 4 to the South- 
D B wards, and B D from B to the Eaſtwards, and ler 
AB bein proportionto B D,as 6to 2, or3to 1, 

Then doth A B repreſent the line of the Ships 
ſimple motion, B D the motion of the Current, 
and A D the compound motion of the Ship. 

And D AB is the Angle contained between 
the line of the Ships ſimple motion, and the line 

of her compound or true motion, which for bre. 

| vity fake we Will henceforth call the Angle of 

Defleftion, Alſo ADB is the Angle contained 

between the line of the Ships compound motion 

A\ andthe ſet or drifc of the Current, which we call 
the Angle of Refletion, 

Laſtly, 4B D is the Angle contained between the line of the 
Ships ſimple motion, and the ſet of the Current, which we will call 
the Angle of Incidence. 

Then for the Rumb, the proportion #s thi : 


As the ſimple motion A B 6 miles co... 9.2219 
Is to the Current B D 2 miles 0.30I1 
So is Radius 


To the Tangent of DefleRion e DAB 18 deg. 26 min. 9.5230 


So the Rumb upon which the Ship makes her way good is 
South 18 deg. 26 min. Eaſterly, that is, $.8. E. 4 deg. 4 min, 
Southerly, 

2. For the Ships true way, or compound motion : 
A3 the Sine of the Deflection s DAB 18 deg. 26 min. 0.5000 


To the Current DB 2 miles 0.3O01T 
S0 Radins ; 
To the true motion AD 653% 0.8011 


So the Ships compound motion is 6 753 miles hourly, that is 6; 
miles almoſt. 


5. AShip SailsWeſft 5 days together by the Log 72 5 miles, but there 
i 4 Current, all this while ſetting tothe Southwards 1 = miles an 
boar : Idemand how ſb: hath ſailed, and how far ? 


The Current ſetting 1 7 miles an hour, ſets in 5 days 380 miles : 
Therefore, 


As 
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As the ſimple motion AB 725 miles 7.1397 
Is to the Current D B 180 miles 2.2553 
So is Radsns 


To the Tangent of Dcfl:Qion :D AB 13 deg. 57 min, y.3950 
For the Diftance : 
As Sine-compl. the Dcfle&ion 56D AB 13 deg. 57 min, 0.0130 


Is to the {imple motion AB 725 miles 2.8603 
So is Radius | 
To the compound motion A D 747 miles 2.8733 


So the Ships true way is Weſt ſoutherly 13 deg. 57 min. or 
South-weſterly 76 deg. 3 min. 747 miles, 


6. A Ship Sails Weſt 5 days together by the Log 72 5 miles, in a 
Carrent ſetting to the Southwards, and then finds that ſhe hath al- 
tered her Latitude 3 degrees ; 1 demand the motion of the Current, 
the Rumb and true way of the Ship ? 


This Queſtion differeth little from the former, for ſeeing the 
difference of Latitudes is 3 deg. the motion of the Current is 180 
miles : ſo there is given the Ships ſimple motion, and the motion 
of the Current, as before, &c. 


-. AM Ship iu 6 hours ſails from a certain Cape or Head-land, South 
30 miles by the Log, in a Current ſetting Eafterly, and then 0b- 
ſerving the ſame Cape, he finas thut it bears 'N. N. W, 1 demand 
how faft that Current ſets, aud how far ſhe hath ſasled ? 


As let a Ship Sail from 4 towards & South 3o miles, but by 
means of the Current, ſhe is driven more Eaſterly, namely to D,. 
f:om whence ſetting the Cape A, it is found to bear NV. N.W. And 
| ſeeing the Current ſets from B towards D Eaſterly ; therefore the 
angle of RefleQion B D A: is 6 Points, that is, 67 deg. 3o min. 
Here then is demanded the diſtance A D, and the drift of the Cur-- 
rent in that time B D. 


As the Sine of the angle of Refleions BD A 67d. 30 m.- ,0344 


To the (imple motion of the Ship A B 3o miles I.477L 
So the Sine of the angle of DefleRtion 5D A B22 d.3o ms 9.5736 
To the motion of the Current B D 12 553% z.085r 

And 
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Ard further, 


As the Sine of the Angle of Refletion ;BD A 674.301. .0344 
To the diſtance run by the Log AB 3o miles, 1.4771 
S0 1s Rags | 
To the compound motion of the Ship A D 32 x35 IFI15 


And thus we find the Current to ſet 12 53% that is, near 12 2 
miles in 6 hours, and the diſtance run ro be 32 © miles almoſt, 

That the thing may be better concteved, we will uſe two or three 
Examples more familiar and obvious to every man's experlence z yet 
grounded upon the ſame Principles and Reaſons. 


$. Admit that Tulis-ſtairs bear from Billtngſgate-ſtairs South-we/? 
Southerly, namely, South-weſterly 40 degrees, and be diftant 8© 
Poles ; and ſupnoſe the Tide of Ebb torun there Eaſt ward 2, miles 
an hour, and that a pair of Oars, rewing 45 miles an bour, wonld 
go ſlraight over from the firſt to the ſecond How ſhall they row over, 
namely, upon what Degree or Point of the Cimpaſs, and. how far 


ſhall they row t get thither, and uu wh.:t time ? 
« — FxXLA 
| 9. > \\ 
(( | 


: —_— —— ere 
Let A repreſent Biltngſgate-Fairs, D Tults ftairs, AE the 
ſimple mot1on of the Boat, & D the motion of the Current, then 
is A the Angle of D-fleQion, E the Angle of Incidence, D the 
Angle cf RefleQtion 130 deg. or 50 deg. 
As the ſimple motion of the Boat AE 4 £ miles 9.34679 
Is to the motion of the Tide DE 2 7 miles 0.39794 
S0 15 the Sine of RefleQion Ds 50deg. 9.88425 


To the Sine of DefleQion As23deg. 3min. 9.62898 


Thus then the Polition from Ato D, being South. weſterly 40 
ceg. and the Angle of Deflection A 23 deg. 3 min. the polition 


from 


. 
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"from A towards E, is South: weſterly 63 deg. 3 min. that is, 


I. 5,7. Seutherly- And ſo muſt. thoſe Oars row to 'go ſtraight | 


OVer. _ | OS 
Secondly, for the Diſtance A E, 


From the angle of Reflection _. D 50 dep. oo min. 
Subtra&t the angle of DefleAton A 23 deg. 03 min. 
And there reſts the angle of Incidence E 26 deg. 57 min, 
As the Sine of Incidence s E:6deg.g7 min. 0.34370 
To-the zrue Diſtance A D $0 Poles 1.99309 
So the Sine of Reflcion 5 D 50 deg, 00min, 9.88425 
Tothe fimple motion  AEr 35 Poles 2.13 104 
Laftly, for the Time, 


Seeing 320 Poles make a Mile, and they-row 42 miles an hour, 
it is 1440Poles in an hour ; fo the proportion is, 


As the ſimple hourly-motion 1440 _ 6.8416 
To the {imple motion betore found 13573 2.1316 
So is an hour in minntes, namely, | 60 min. 1.7781 
To thetimerequired in minutes 53% . 0.7507 


And ſo long will they be rowing over. 


9. But ſuppoſe they will row haraer, to go a ſhorter cut z namely, te 
go South-weſt by Weſt : Kow faſt muſt they gotorow ſtraight over, 
endow far, and in what time ? 

Then ſeeing the Propolition from 4 to D is South-weſterly 
40 deg. and South: weſt by Weſt is South-weſfterly 56 deg. 1 5min. 
therefore the angle of DefleCtion at A, is 16 deg, 15 min. the 
angle of RefleQion D as before, 50 deg. oo min. the angle of In- 

<idence E is 33 deg. 45 min. 
As the Sine of DefleQion s A 16 dep. 15 min, J5311 
To the motion of the Tide DE 2; miles 0.39794 
So the Sine of the angle of RefleQion D 50 deg. o min, 9.88425 


To the ſimple Rourly motion of the Boat AE 6 53&# 0.83530 


And ſuch is the hourly motion of the Boat, namely, 622% 
miles1n an hour, | 


'1 000 
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Secondly, for the ſimple mntion. © ns 
As the Sine of Incidence s E 33 deg. 45 min, 0.25526 
Is to the true diſtance AD $0Poles 1.90309 
So the Sine of RefleRion D 50 deg, comin. 9.88425 


To the {imple motion AE 110 > Poles 2.04260 
Thus it appears they muſt row 1 10 75 Poles to-get over. 
Laſtly, for the Time, 
The hourly motion belore found 6 £5 reduced 


into Poles,. Is | 2,190 v8. 
As the ſimple hourly motion 2190 6.65956 
Is in proportion to an hour, or 60 min. 1,77v15 
So is the ſimple motion before found 11072 2.04260 
To the time required 185 6-Min, 0.4803 L 


And ſo long they wilt be Rowing over. 

10, But aamit a Sculler rowing 3 miles an hour, would croſs fraight 
over at the ſame time, upon what Point muſs he row, and how jor 
to get th ther, and in what time will be do it © 

Firſt, for the Angle of Poſition. 

As the hourly motion of the Boat A _E 3 miles 9.52233 

To the Sine of Refle&ion D.s 50 deg. 9.88425, 

So is the hourly motion of the Stream D Z 2 £ min. 0.39704 


Tothe Sine-of Defletion A's 39 deg. 40 min, 9.80507 
Now ſeeing the poſition from Billing [gate to T alis-ftajrs, namely 

from to D, is by ſuppoſition to the Weſt wards of the South 40 

deg, and the angle of Defleftion Ais here found to be 39d. 40m, 

therefore the poſition from 4 to E is from-the South to the Weſt- 

wards 79 deg. 40min. which is #. and by S, and almoſt x dep, 

Weſterly, and fo-muſt that Sculler row to go ſtraight over. | 

Seconaly, for the Diſtance AE, 


From the angle of Refi Etion D 50 deg. 00 min. 
Subtra&ing the angle of Defletion AA 39 deg. 40 min, 
There reſts the angle of Incidence E ro dep. 2o min; 

| As the Sine of Incidence sE ro deg. zo min. $7462 4 
'To the true diftance AD 80 Poles 1.90309 
Sois the Sine of RefteAion «5s D 50 deg, 00 min, 9.88425 


_ - . O_o” ———e-— 


To4he ſimple motion AE 341 5*p. 2453 358 
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And thus it appears, that though the diſtance of the two places 
be bur 80 Þ$les, yer if according to the: Queſtion, he row bur 
after 3 miles an hour, and the Stream ſet after. 2 Miles'an kour, then. 


hemuſt row 341 7+ Poles to go ſtraight over. 


Lafily, for the Time. 
Three miles is 96 Poles; fay then, RY 
As the fimple hourly motion 960 7.01773 
To the ſimple motion before found 341z%> 2.33338 
So is an hour in minutes, namely  6o min, 1.77815 
To the time required in minutes 21764 1.32946 


And thus it appears, that the time requiſite to row over, rowing 
3 miles an hour,-is 2 1-735 minutes ; whereas we found before, that 
rowing there 4 x Miles.an hour, they might row over in 3$+ minntes, 
which is little more than a fourth part of the time, | | 

There might be other, and that great varicty of Queſtions of 
this n*ture propoſed and refolved, many of good uſe in praQice, 
which the Water-men by daily experience without other Rules, 
are able to gueſs at ſomething nearly, ſufficing for their occaſions ; 
My intent in theſe is-eſpecially to explicate the Compound motion 
of a Ship, or other Veſſel, Sailing or Rowing where there is a 
Current 3 which by ſuch familiar Examples may ſeerti more evident. 
I cannot inliſt upon them by reaſon. of my other occaſions, nor 
ſpend that time in theſe here handled, which elſe I ſhould have 
done; whence if any defe& or miſtake ſhould ariſe, if the Reader 
bepleaſed to give me friendly notice of it, 1 ſhall as thankfully accept 
it, and reform it, We purpoſe next a Queſtion at Sea, which let 
be this, h 


11. There 4 a Chrrent at Sea ſetting Eaft 12 miles in 24 houre, 
a Shi) ſails in the ſame from a certain Port Weſt South-weſt fix 
days, and then returning thence, and ſailing North-eaft and by 
Nth 3 days, falls with the Port from whence he firſt departed, 
I demand what bis Dead reckoning was outwards, and what back, 
again, and how far theſe two Ports were aſunder, and upon what 
Point of the Compaſa ? - 

2 As 


_— 
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A LD 
| As let the Current ſet from E towards D,' and let the firſt Port - 
| be. A, the ſecond.F, and let the Courſe outward bound be-repre-- 
ſented by A ZE; and the Courle homewards by D Abc. . 
| And foraſmuchas D E is an Eaſt and Weſt Line, and 4 EWeſts 
Southeweſt, therefore the angle at E is 22 deg. 30 min. and by the 
like reaſon, the angle at D.is 12 3 deg. 40 min: or 56 deg. 15 min. 
| and.the angle at A 3 3 deg. 45 min. and E Dbeing the ſetting of the 
Current for 9 days, is 108 miles. I OED 


| Firſt then, for the Dead-reckoning outwards, namely, A E., 


As the Sine of the angle at As 33 deg. 45 min. 25526 
| To the Line DE 108 miles F 2,033 42- 
| $0 13 the Sine of the angle D's 56 deg. 15 min.- -. 9.91985 
| To the Line AE 74 >* miles 2.2085 2 
Thus AE his Dead-reckoning outwards is 161.7%, 
Secondly, for AD. 
| Asthe Sine of the angle DAE s 33 deg. 45 min.. 225526 
| Iso the Line D E 108 miles 2.03342: 
So is the Sine of theangle DE A's 22 deg, 30 min, 9.58284 
To the Line. 4D 745+ miles 1.87152. 


i Which 74 + miles is kis Dead-reckoning homewards. 
Thirdly, for the Angle DAF or DEA, 
The ſide. 4 D:1s found - 74 7 miles. . 
The fide D*F+ for three days is: 36 miles. 
The ſum of both is-- 1t0=2, 
Their difference is-- 382, | 
The ſum.of the angle; D 4 F-and DF A' $6 deg. 15 min. | 
The half ſum is | © 28deg. 75: min. 
Is | The: 


— 
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Av the ſum of their ſides - rior _ 7:95703 


15 to theis difference 3875 . 1.58433 
0 is the Tangent of 28 deg.07} 9.72706 
To the Tangent of 10deg. 32 min. 9.26932 


Which added together, make the angle DF 4-38 dep. 39 *. 
And ſeeing the Rumb from. F to D:is Eaſt, and the angle D # 4 
38 deg. 3 9-min, 3, therefore the Ramb from F co A istothe North- 
wards of the Eaſt 38deg. 3 9 min. 5 that is, N.E.byE. almoſt half a 
Point Northerly,which is the Rumb from the ſecond Port te the firſt; 
Laſtly, for A F the diſtance of theſe two Ports. | 
As the Sine of the angle DF As 38 deg. 39+ 220434 
To-the Dead- reckoning. by | | OE 
2 hbmewards AD 745% miles. 1.87152 
S» is the-Sine of- the angle D's*56 deg. 15 min, g,91985 
To the Diſtance LEES AF 99 z py miles r.99 F71 
- Thus the trae diſtance of thoſe two Ports is 99 miles, and ſome- 
what more. | . BEL 
Sundry-other Queſtions of like nature might bepropoſed, which* 
to him that well underſtandeth, theſe will not be difficult; - © 
Theſe Principles a little enlarged, may further with a few -Expe- 
riments be applied inthe diſcovery of fonie'Myſteries in compound 
motions, not Yet divalged, —_ muech-endeavotired by ſundry 
Famous Men in ſeveral parts of Exrope, but theſe we ſhall not 
touch at preſent, ge f 


12: To find where there 3s a Current at Sea, alſo whith- . 
wa} it ſets, and how faſt. 


Ji may be: done by comparing the Reckonings outwards with : 
the Reckonings homewards, whereof we {hall give an Exam- 
ple or two. 
Firſt, Admit a Ship ſail from a certain Port, by one or ſeveral - 
Rumbs or Diſtances, rill ſke arrive at the ſecond, and their: find - 
reckoning by Courſe and Diſtance, that ſhe:is more Southerly than 
the Port from which (he departed by 541 miles , and more” 
Weſterly by 145 miles; But by his Reckoning —. 
Wach 
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when he arrives again at the firſt place, he finds himſelf to the 
Northwards of the ſecond 541 miles, as before, ; arid: ro the Eaſt - 
wards 305 miles. Now fuppoling he were 3 days outwards bound, 
and 5i'days homewards. bound, 1 would know which way the 
Current ſets, and how faſt ? Here, becauſe the Eaſterly diſtance 
homewards is greater than the Weſterly diſtance outwards, there- 
fore from the Eaſterly diſtance 305 miles, ſubtraft the Weſterly 
diſtance 1 45. miles, the remainder being 1 60 miles, 1s the motion 
of the Current to the Weſtwards. Sil 

And thus it appears, that the Current ſets to the Weſtwards, 
160 Miles in 8 days, that is, 2o miles a day, or Z of a mile cyery 
hour, | 

2 Example, Admit a Ship fail from the Samwmer-1/ſlands, by 
ſevera] Rumbs and diſtances, till ſhe arrive at Cape Codd in-New- 
England, namely, from the Eaſt part of Swmmer-Iflands, (the 
Variation being allowed) firſt, North 2o miles, and then N, N.W. 
150 miles ;, the ſecond day XV. by . 180 miles ; the third. day 
Notth go milesz the fourth day Norih-eaft 88 miles, and fo arrive 
at Cape Codd: Then by theſe Courſes and Diſtances we may gather 
by the foregoing Table, that Cape Coad ſhould by this reckoning be 
to the Northwards 487 railes : and to the Weſtwards 3o miles, 
as here appears,” | 


bo TRREPH I ' Nerth.j Sonth. [ Eaft. Weſt. 
{Norch zo Miles | k@.C = | : | 
{North North Weſt 150 Miles|t23 6 mrnn_ £5, 4 


orth by Weſt 186 Mlles [176 54——j|—] 3s. 1 
jNorth go Miles | go © | 
North Eaft 88 Miles | 62 2|-——| 62 2 

| 5286 Miles[487 3 "7 03 3 92. F 

. | | G2. 2 

mn | __ 130. 3! 


Now ſuppoſe ſhe ſail back again from Cape Codd towards the 
Suwmc. Iſlands, the firſt dﬀay S.S.W. x50 miles, the ſecond day 
S. $.. 160 miles, the third day S. by #. 130 miles, the fourth 
day South-140 miles, the fifth day Eaſt r 1 o miles, and ſo become 
again to the Eaſt part of the Summers 1/[ands. 


South 
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_ h | fows ic 
-bomh $.W 1 50 Miles JF. 6[: | $7. 
outly SW 160 Miles _ 147. Þ——| 61. Jt 
South by W 130 Miles — pn 25s 3 
South 140 Miles 1———[I4e. C © —_— 
Eaſt 110 Miles ——— 0, of — 
iS 690 Miles [554, o[tro. 0/144. of 
FI Os © 
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"'Thef: Courfes and Diſtances make; as here appeareth, the Sammer- 

Iends to be to the Southwards of Cape Coad 5 05 4 miles, and to 
the Weſtwards 3o miles. 

Therefore by this laſt Reckoning back again, Cape Coddſhould 
be to the Faſtwards of the Summer-1lands 554 miles, and to 
the Eaſtwards 34 miles, whereas by the former Reckoning. out» 
wards, it was to'the Northwards only 487.miles,. and to the Weſt- 
wards 3o- miles., fo: that the difference of. theſe two. Reckonings 
oumwards and back again; is 67 miles Northerly, and- 64 miles 
Eaſterly ;, which (heweth: that the Current in that time, namely, 
im ninedays, hath ſet to the Northwards 67 miles, and to the Eaſt- 
wards 64 miles ; that is, North-eaſt a little- Northerly,, 93 miles, 
as by the” fore-going Table doth appear, which is 10 7 miles every 
| And what we have here, done by the Tables, might have been 
done ( as the fore-going Problems) by the DolFrine of Plain: 
Triangles. | 
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\ William Fiſher, 4! the Poſtern-Gate yeer Tower-Hill ; Robert 
Boulter, a. the Tucks-Head, axd Ralph Smith, ae. cbe-Bible. 5x 
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Cornhill, near the Royal-Exchange, Fiz. 
Me Mariners Magazine; containing the Art,of Navigation, Survey- 
ing, Gauging, Gunnery, Aſtronomy, Dyalling, Fortification: By 
Capt. Sam. Sturmey. : | 1 
[The Coaſlting-Pilot ; with new Sand-draughts ; by F. Cellers. 
The Mariners new Kalender; by Nathaniel Colſon, 
'The Sea-mans Kalender; by Henry Philips. 
The fea-mans Pradtice ;. by. Kichard Norwood. ; NE 
Norwood's DodQrine of Triangles with Logarithms, exactly correfted, and 
mach enlarged by the Author. / on, 
PraQical Navigation, being an Introduction to the whole Art ; the third 
Edition; carefully CorreQed ; by F. Celers. | 
The Sea-man's DiCtionary, or the Expoſition and Demonſtration of all the 
parts and- things belonging to a Ship; by Sir Henry Manwaring. | 
The Sea-man's Glaſs, ſhewing the ule-of the Plain Scale-in- Navigation, 
Aſtronomy, and Dyalling. eh 
The Sea-man's Companion,:teaching Arithmetick, Geometry, Trigono- 
metry, Navigation, and Aſtronomy ; by Matthew Norwood. ; y 


The Compleat Cannoneer, {hewing the Principles and Grounds of the Art: 
of Gunnery ; as allo ſeveral Fire-works for Sea and Land, - - 
The fafeguard of Sailers, and Pilots Sea-Mirtor; deſcribing the-Sea-Coaſts 
of England, Scotland, Ireland, Holland, Denmark, Norway. according to-the+ 
newelt Waggoner, with new Sea-Charts; a Book very.uſeful,, . - --..... 
© The Compleat Modeliſt,' ſhewing how to raiſe the Model'of any Ship of 
Veſlel, eitherin Proportion or out of Proportion, and to find thelength and' 
bigneſs of every Ropein all Veflels exactly, with the weightof their Anchors 
and Cables. Alfo-the Boatſwains Art, by. Z, Bond.” Jo 1 GO 
The Compleat Ship-wright, teaching the Proportions uſed by.experienc'd 
Ship-wrigtſts, according to their cuſtom of building; with the drawing of a 
draught, the making and marking a ben1of Moulds, both by Arithmetick and 
Geometry; by Ed. Buſhnel.  - © + Ms, CMP ns 9 
| The Geametcical.Sea-man, ſhewing| three kinds of Sailing; :by the true 
Sea-Chart, Mercator's Chart, and by a Great Circle; with two Travegrſe- 
Tables added ; by. Z..Chilips. , © . PR. AS, 2.19%, TTY 
Norwood's Epitome applied. to Plain, and Mercator's Sgiling, with uſeful 
Tables inNavigation. * . YE? To Wn on 00g OW Re Wl 
The Mariner”s Compaſs re&ified ; A Book furniſhed with Tables of Hours 
and Azimuth, uſeful in Navization; Calculated from oo deg. to 60 deg. of 
Latitude : with the uſe of all [n{truments in Navigation: by Axdr. Wikely. 
Mathematical Manyal, by Mr. Philips, of Navigation, Gunnery, Dialling, 
Surveying, Gauging ; with a Table of 'Logarithms, to 10000. 
There are alſo fold all ſorts of Mathematical and Sea-Books in Englifh, 


er Books of any other $ubje#, as Divinity, Hiſtory, Poetry, &Gc. Wagoners 


and Sea-Charts, for all Parts of the World, all forts of Paper and Paper 
Books, at the cheapelt rate; alſo Bibles or any other Books new Bound and 
Claſp'd, and the beſt Writing-Ink, Pens, Wax Wafers, Pencils, Wc. 
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